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PREFACE. 



HISTORICAL SKETCH. 

It 18 noteworthy that the aret geological survey by public authority 
m America was made by the etate of North Carolina. The first BUg- 
gestioD of 8ucb survey was made by Prof. Oloieted, of the State TTui- 
versity, in 1821, in a letter to the Board of Public ImprovementB. Judge 
Mnrphy, however, on the part of the said Board, had obserTcd in their 
official report for 1819, that in executing the surveys which they were 
required to have made, in the proeecution of various echemes of internal 
improvement, they had " attempted to render the surveys subservient to 
the interests of science by collecting information of the geology and 
mineralogy of the stato," but they had failed. 

The suggestion was renewed by Prof. Olmsted a year or two later, 
irith the proposal to spend his vacations in geological excursion?, and he 
asked " merely such an appropriation as would defray the expenses 
of the undertaking." The result was the passage of an act of A.8semb1y 
in 1823, authorizing the Board of Agriculture to liave such survey made, 
and appropriating for the purpose the sum of $250 a year for four years. 
The appropriation was afterwards renewed for two years. 

The survey thus ordered was partly executed by Prof. Olmsted, and 
after his removal to Yale College, was continned by Dr. Mitchell. The 
published results consist of two reports of Prof. Olmsted, issued in 1821 
and 1825, and a third on the Mineralogy of the state by his assistant, C. 
E. Eothe, of Saxony, and two reports, (1826 and 1827,) by Dr. Mitchell. 
A geological map of the eastern half of the state was also prepared by 
the former, but was never published, and has disappeared. 

The above geological reports are the first of the kind ever made in this 
country. They are of course very brief, amounting in all to not more 
than 250 pages, and from the necessity of the case, they relate exclusively 
to the middle and eastern regions of the state, chiefly the latter. 

Dr. Mitchell continued his explorations during his vacations, on his own 
private account, and gave a summary of the result in a text book for hia 
clasfies, published in 1812, with a small geologic^ map of the state, the 
only one hitherto published. 
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The work was resamed, nnder the existing law on the subject, by Dr. 
E. EmmoDS, who received the appointment of State Geologist in 1853. 
He retained the office, nominally at least, nntil his death in 1863, but the 
actual work of the ennroy seema to have closed in 1860, the geolc^st 
having been called to other duties by the exigencies of the war. Dr. E. 
EmiDouB Jun. was appointed Assistant Geologist. Dr. E. has given the 
resnlte of his work in five reports. The first, issued in 1853 relatesto the 
^ricultnre of the eastern counties, and the coal of Chatham and Rock- 
ingham ; it contains 1 81 pages. The second report of 851 pages, issued 
in 1856, is the largest of the series, and relates chiefly to the geology, and 
particularly to the mines, of the " midland connties." It contains also some 
additional matter on the coal fields. The report for 1858 (314 pages), 
contains a general treatise on agriculture, and about one-third of it is de- 
voted to the paleontology of the state. Two short reports appeared in 
1860, one a continuation of the sntrject of agricultnre, of 112 pages ; the 
other, (95 pages), a special report on the Swamp Lands belonging to the 
Literary Board. A report on the "Woody Plants" of the state, pre- 
pared by Dr- M. A. Curtis, at the request of Dr. Emmons, was also pub- 
lished; and a "Catalogue" of the plants of the state, t^ the same 
author, failing of publication at that time, has been issued since the war. 
Dr. Eqiiaons also prepared a draught of a geological msp, which however 
woe never published ; and, at hia death, there seems to have remained a 
considerable additional amount ot material, (manuscript and notes, aa 
indicated in some official correspondence), which haa never seen the light. 

Dr. Curtis also prepared a partial report on the zoology of the state, 
which the legislature declined to publish; and he left in manuscript an 
extensive work on the flowerless plants of the state. This eminent 
botanist has given us not only the results of his own labors and explora- 
tions, extending over a lai^ part of a lifetime, and covering almost the 
whole territory of the state, but has collected, embodied and preserved 
the results of the soattored and fragmentary Work of other, preceding 
and cotemporary laborers in the same field, both foreign and native; 
among the latter of whom are worthy of especial mention. Groom of 
Newborn, Dr. McCree of Wilmington, Dr. Mitchell of Chapel Hill, Dr. 
0. L. Hunter of Lincoln, and Dr. Schweinitz of Salem. Dr. Curtis also 
collected an extensive herbarium, containing labelled specimens of all the 
plants of the stale. This collection he hoped to see placed at the Uni- 
versity for permanent preservation and reference, as containing the types 
of all the species then known to exist in the state. One half of it has 
however already left our borders having been purchased by Dr. Gray for 
Harvard University; and the other half, the flowering plants, will 
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PEEFACB. . 



probably find it6 way also to some foreign collection. By way of illns- 
trating the appreciation of aueh collections elsewhere, I quote from a 
letter of Dr. Gray, seconding an effort which I have several times made 
to have this herbarium purchased by the state ;, " For yonr state it is 
invaluable, being the exponent and authority, or authentic record of Dr. 
Curtis' Darning of the trees, shrubs, &c., in his Report, — a standard 
wliich all who follow in the study, and all who are, or in the future may 
be interested popularly in your ve<;etable productions, will need to con- 
sult. Wherefore in the interest of the science which I cultivate, I beg 
you to have that herbariinn purchased and preserved as a part of the col- 
lections which illustrate your State Survey. It would be injudicious on 
your part to let it go out of the i^tate, which it very soon will, if not n,ow 
secured." And Prof. Afi;a8siz writes, "Allow me to add my earnest re- 
commendation to that of Dr. Gray. As Director of a Museum, I have 
bad every day opportunities of testing the great value of original collec- 
tions representitig the intellectual work of careful investigators, and no 
one hsE done so much to make known the plants of your state as Dr. 
Curtis ; bo much so that his herbarium fvrms in reality part of the history 
of the progress of civilization in North Carolina. On that aeconnt it 
should be preserved in your state as a precious monument of the past, 
and as a basis for future advancement. I trust you may find no difficulties 
in securing it." It was untortunate that any part of such a collection, 
impossible to berepUced as it is, and increasing in interest and value as 
the plants described disappear with the destruction of oar forests and the 
intiroduetion of exotic epecies, should have been allowed to leave the 
state, but the remainder, like the sibylline books, is all the more impor- 
tant to be retained. And as the state will do nothing in the matter, it 
remains with the friends of Dr. 0., and of science, and of the University, 
and of North Carolina, to take such action as they shall tuink worthy of 
themselves and of these high interests. 

The work of the survey remained suspended from the date of Dr. 
Emmons' death uniil the latter part of the year 1866, when the present 
incumbent resumed ojierations under coinmisBion of Gov. Worth. Two 
small annual reports have since been published, one in 1867, the other in 
1869. The present report was offered to the Legislature in 1870, biit no 
' appropriation was made for its publication; and at last, it is published, 
under a permissive resolution, out of the working fund of the survey, the 
public printer being allowed to set it up in the intervals of other work, 
on the Laws, Documents and SuprcLUo Court Reports, &c,, so that it has 
been on the stocks more than three years ; and it bears too many and too 
obvious evidences of the mode and cond itions of its getting up. Maleriala 
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for a second volume are ia band, and will be put to press during the next 
year. 

A valnable paper on the minerals of the State, was also prepared by 
Dr. Gentb, in 1S71, after a full exaaiinatiun of the collections in the 
maseum and a visit to many of the most imporiant mineral localities. 
Other brief reports have been submitted from time to time, on matters of 
special and immediate interest, as the pamphlets on the resonrees of the 
State, one in English and one in German, prepared for ibeVieuna Expo- 
sition. 



PBOGBESSITE THEOKETICAL Tlirw. 



The following scheme exhibits the progress of theoretical notions 
which have obtained at different times with regard to the classification of 
the formations, — the age and horizon of the rocks in the State. 
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02JECT9 OF THE BCBVEY. 



The pnrpose of the Legislature in establishing a geological survey 
could not be better expressed than in the message of Gov, Graham, in 

XbiQ : " I trust no consideration will induce a longer delay in directing 

an Agricnltnral, Geological and Miueralogical Survey of the State. Three- 
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fonrtbe of onr sister states have now in progress, or have finished like 
exaoiinatioDB of their territories. And in every instance, it is believed 
that tbey have not only added to the treasures of science, bnt have been 
attended with important and useful diecoveries. Many vitliiable minerals 
are already known to exist in various sections of the state ; and a further 
exploration cannot fail to bring to light other resources, and greatly favor 
the pursuits of Mining and Manufacturing; while a minute examination 
of onr soils by persons uniting science and practical skill in agricuUurc, 
will bo productive of ituproveinenl in tha. useful branch of industry." 
The importance of ench a survey had been previously often urged by 
the leading minds of the state ; notably, by Judge Murphy, Gov. Dud- 
ley and Gov. Mcrehead, the latter declaring his conviction that "The 
same amount of money could not be eo usefully applied in any other way 
as in procnring these surveys," Similar views Iield by the statesmen of ■ 
the previons generation had led to the former Survey, already described, 
which has given Nortli Carolina ibe enviable position of the pio- 
neer in a work which is now urged forward among all the enlightened 
nations of the world, as tbe highest and most immediate and indispen- 
sible means of industrial progress, and has become an index and measnre 
of civilization. And it is worib a digrt'Fsion to note here, that however 
backward our state may be in some things, there have always been among 
as at least a few sagacious statesmen and patriots that kept in the very 
van of the world's progress, and pointed the way even to the leadership 
of that progress on our continent ; but they lacked support, — they were 
ahead of their time. Witness, besides the lirst establishment of a geologi- 
cal survey, the erection at Chapel Hill of the first Astronomical Obser- 
vatory in America, tbe foundations of which still remain, and the intel- 
ligent and urgent advocacy by Dr. Caldwell (see " Carlton Letters "), 
and the energetic attempt by Judge Murphy and others towards the exe. 
cntion, of ecliemea of internal imprdvement which were equal in concep- 
tion and snperior in practicability, to that of Clinton, which has given to 
New York tbe eonimereinl and financial leadership of the ujntinuut, or 
that of Washington (the Chesapeake & Ohio Canal), which would have 
transferred that leadership to the mouth of the James — , schemes which, 
had they been carried out, would at least have made North Carolina the 
" Empire State " of the South. 

The objects of the Survey are expressed with some particularity in the 
authorizing act of 1872. It is as fallows : 

1. The Governor shall appoint a suitable person to conduct under the 
8np>ervi6ion of himself and the Literary Board, a Geological, Mineral- 
ogical, Botanical and Agricultural Survey of the State. 



,. by Google 



2. The person appointed shall examine and surrey each and every 
oonnty of the State, and ascertain the different geological formation of 
each connty and section of the state ; the nature and character of its 
soils, and the best mode of improving the same ; the nature and kind of 
its productions and their relative position and values; its facilities for 
maniitactoricB; the extent and valno of its water power ; the character 
and value ot its timber, and all other facts connected with its Geology, 
Mineralogy, Botany and Agriculture, which may tend to a full develop- 
ment of tiiG resources of the stat« ; and such person is auth prized to em- 
ploy as many proper agents and assistants, to be approved by the Gov- 
ernor, as may be necessary to enable him speedily and snceessively to ac- 
complish the objects committed to his charge ; and he shall from time to 
time communicate to the Governor, to be by him communicated to the 
Legislature, a report or reports in writing, setting forth fully the results 
of his Survey ; which reports shall be published nnder the supervision 
of the Governor and Board of Literatare. 

3. The expenditnres incurred by said Survey shall not exceed tive 
thousand dollars per annam, to be paid by the Public Treasurer, upon the 
warrant of the Governor, out of any moneys in the Treasury not other- 
wiae appropriated. 

i. The person making such snrvey shall deliver lectures npou the sub- 
jects committed to his charge, in the villages through which he may 
pass : Provided, that he shall not thereby delay his other duties. 

The scope of the Survey, it ia obvious from the law, is very wide; it 
plainly includes in its purview whatever relates to the material develop- 
ment and progress of the state. 

PBOOBBdS AKD COKDITION OF THE WORK. 

As will be seen from the report, much attention has been given to Ag- 
riculture. A laboratory was opened and furnished several years ago, and 
several chemists have been at work, one at least, for a considerable pari 
of the time, and a large number of minerals, marls, soils &c. analyzed, 
And under an act of Assembly passed two years since, the inspection anc 
analyses of commercial fertilizers was added to the labors of the office 
but this work makes no show in the report. As a ktio-vledge of the lead- 
ing features of climate is essential to intelligent agriculture, and is re- 
quired by the intelligent immigrant, observatories have been established 
and furnished, and obaervationa procured at more than two dozen sta- 
tions, distributed over the entire territory of the state, with a view to the 
discovery of the controlling elements of the regional and local climates, 
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and some of the resnltB are presented in this volnme, both becanse they 
are valaable in tbemBelves, (although the observationB in msny cases cover 
a period of onlj two or three years), and becanso tbey show the object 
and Dtility of sach observations as no more statement could do, and so, 
may promote the continuance of them at certain stations and their estab- 
lishment at others, where it has not been possible to find, or to excite, 
interest enongh for that purpose hitherto. 

Much labor has also been expended in working ont the topograpiiy, 
and in correcting the geography of many sections of the state, both be" 
canse these are matters connected very directly with the development of 
onr system of internal improvements, and becanse the existing maps of 
the state are, in some parts, so grossly inaccarate as to render their re- 
ooQslruction absolntely necessary to any intelligible location or successful 
prosecution or presentation of geological work. A large amount of ma- 
terial is in hand, in the form of field notes, of a primary triangulation of 
the western half of the state, and also of copies, which have been col- 
lected from all quarters, of old surveys, — of railroads, turnpikes, canaU 
and rivers, which remain to be worked np for presentation in another 
volume. The triangulation will be ultimately connected with that of the 
Coast Survey, and of the river surveys made by the U. S. Engineer 
Corps, of which copies have been procured by courtesy of Prof. Hilgard 
and of Gen. Humphreys. 

Special attention has been given also to the subject of the state's re- 
sources in iron ores and the existing facilities fur their reduction, and 
maps and sections are given of some of the more important oro beds, 
&c. The subject is by no means exhaustively treated, as there are many 
ore deposits of which only the locality is known; and doubtless many 
more which are yet to be discovered. 

The department of Mineralogy has been very fully worked np by Dr. 
Genth, by means of the large amount of material in the State Museum, 
and his own private collection, which is very rich in North Carolina 
species, and Dr. G, also visited with me many of the more important 
mines and mineral localities, from the Cape Fear to the Nolechucky — 
from Buckhorn to Cranberry. The results of his studies are given in 
Appendix C. A more popular presentation of the subject by him, in its 
economical aspects, was published in a separate paper three years ago. 

The subject of Lithoiogy has not been readied for special or minute 
study until the present yoar, and the results can only be presented at a 
later date. This is unfortunate, as there are many points of great interest 
which only such minute and thorough study of the lithological characters, 
the composition and structure of tlie rock masses, can satisfactorily de- 
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termine. This is especially true of the older eryBtalline formations, 
which are bo extODBively developed in this state. The oioet obscure of 
all the tracts of these rocks is that which was denominated the Salisbury 
and Greenabc^o Granite by Dr. Emmons j yet, as circumstances have 
necessitated the giving of an almost exclusively practical direction to the 
work of the Survey hitherto, except so far as volunteer work is con- 
cerned, this interesting series of rocks has passed withont even a complete 
or systematic reconnoissauce. 

This belt of rocks appeared to be sufficiently distinct in some of its 
obvious characteristics from both the Hnronian and Laurentian, to justify 
its separation from both (partially) ; and the general ontlines given by Dr. 
Emmons have been preserved, as they were confirmed by my own obser- 
vations, made in a nnmber of incidental cross-sections. And in the chap- 
ter of Outlines, besides some observations of my predecessors, its salient 
features are briefly sketched. But Prof. Julien, of Columbia College, is 
now at work upon the series, and it is hoped that his study of them 
from the point of view of lithology, will throw important light on their 
geological relations hitherto set down conjectually. 

The Surface Geology of tlie state has been studied with much care and 
in considerable detail, but for want of funds for illustration, the discus- 
sion of the subject was restricted to the narrowest limits, aa it would 
not be practicable to convey an adequate impression of it withont dia- 
grams. It is hoped that this difBcuky may be removed in the publica- 
tion of the next volume. 

And, in general, this volume may be considered, in part, as a sort of 
resnme' of the whole subject of the geology of the state, as far as worked 
out, the labors of my predecessors being freely used and embodied with 
my own ; and this course seemed the more needful, as the former reports 
of the Survey are out of print, and, from the smallness of the editions 
printed, are little accesfiible, (And among those who have contributed to 
the general store of information on the subject of the mineralogy of the 
state, besides such as have been officially connected with the Survey at 
various times, there are several gentlemen whose names deserve special 
mention, particularly Gen. Clingman, who has kindly contributed much 
valnable information on the discovery and localities of minerals, acknowl- 
edged in Dr. Genth's Appendix, — and Dr. 0. L. Hunter, of Lincoln 
county, who has made some interesting discoveries of minerals in his 
region, and who also kindly placed his information at the service of the 
Survey). 
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nSBB OF THE SnBVBY. 

Tbe benefits of a geological survey have come to be recognized in all 
civilized communities. Tbej are two-fold, positive and negative. In 
this state tbej are seen in the discovery and development of mineral 
wealth, — coal, iron, copper, Ac, in preventing or diminishing wasteful 
and ill-advised and ruinous enterprises. Several single mines, — of cop- 
per, of iron and of coal, whose development is dae to the operations of 
the Survey have brought into the state an amount of capital many times 
greater than the whole cost of tbe work. More than a million dollars, 
for example, has been invested in fonr or five snch mines within the last 
three or four years, and only a beginning has been made. And I make 
no doubt that in the repression and prevention of mistaken adventures, 
the pecuniary value of the work has been still more important. And 
many who live in the eastern section of the state will readily under- 
stand that tbe most important function of the Survey is fonnd in the di- 
rection of agriculture: — the saving to the farmers of that section in one 
year in the matter of commercial fertilizers alone is counted by hundreds 
of thousands; without mentioning the direct benefits, from the analysis 
of marls, peats, &c., and the extension and direction of their use. And 
the edncational value of the work is greater than can easily be stated ; 
and the infinence on immigration and the general influx of business, 
capital, and the better class of popnlation is far greater and wider and 
subtler than is commonly imagined. 

SUEVKTS OF OTHBB STATES. 

For the information of those who think the work expensive, the fol- 
lowing tacts are given by way of showing tbe comparative cost of 
similar work in some of the other States. 

The great surveys of New York, Massachnsetts and Pennsylvania, 
with their magnificent folios of reports, are matters ol world-wide note. 
The latter state has just entered on a new snrvey with an annual appro- 
priation of $35,000, and has a corps of twenty geologists at work, under 
the directorship of Dr. J, P. Lesley, one of the ten geologists of the 
former snrvey. The state of Ohio expends about $20,000 per annum on 
her survey, and has eight or ten assistants, tinder Dr. J. S. Newberry as 
Chief. And in addition, tbe cost of publishing tbe first volume of the 
report was $82,000, and an appropriation of $60,000 was made to cover 
&e expense of publishing the second volnme. The cost of the entire 
work, in abont foar and a half years, was $256,000. 
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The fltate of Michigan appropriated $20,000 for the publication of a 
single report, embracing a few counties, — the iron and copper region 
bordering Lake Superior. 

The California survey, under Prof. Whitney, was conducted on a lilie 
liberal scale. The following is a copy of the appropriating elaose of the 
law tor a portion cf the time : 

" The following enms of money are hereby appropriated out of any 
money in the State Treasury, not otherwieo appropriated, for the prose- 
cution of a geological survey of tiie state, for the sixteenth and seven- 
teenth fiscal years : For salary of State Geologist, nine thonsand dollars, 
to be drawn monthly on the last day of each month ; for the salary of tvro 
Aseistaote, $6,600, to be drawn in the same manner as the salary of the 
State Geologist; for pnblication of two volumes of reports, six thonsand doU 
lars; for office-rent, and expenses of survey in mining district, and experi- 
ments on ores, and all incidental expenses of work, tea thousand dollars, 
to be drawn, one half each fiscal year." 

The State of Missouri appropriates $20,000 per annum for work, and 
$9,000 for poblicalion of the report of one year's operations, 

Georgia has started with an appropriation of $13,000, and employs a 
corps of eight geologists, chemists, &c. 

Kentucky expends about $20,000 per annnm for the work of her survey. 

New Jersey, with a territory about one seventh of the size of North 
Carolina, and with railroad communicatioD to nearly every county, (so 
that the whole State can be traversed in a few days,) expends $5,0U0 per 
annum, and $6,000 for printing a report, of a single volume. 

In North Carolina $5,000 covers all expenscSg-^salariee, Museum rent, 
field work, laboratory, &c., and publication, in large part. 



ASSISTANTS. 



Prof. T, A. Conrad and Prof. E, D. Cope, whose papers are given in 
tlie Appendix, have kindly given their help without remuneration. They 
have made two visits each to the State, in order to work up the material 
collected in the Museum, and have also spent some months in the field. 
Eev. C. J. Curtis and Capt. W. Cain, of Hillsboro', rendered me im- 
portant aid in the topographical work, giving two seasons each. The last 
named gentleman has also given much assistance in the office work, as 
Civil Engineer, — in making maps and seotions and reducing the barometri- 
cal and astronomical observations. Dr. F. A. Qenth has worked up the 
Mineralogy, furnishing two valuable papers on the subject as above 
etatedyone of them given in the Appendix. Mr. Q. B. Haana haa done 
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most of the chemical work of the Snrvey, analyzing a great number of 
marie, soils, rainerale, mineral waters, &c. He labored more than a year 
in the laboratory of the Snrvey, and has since given iia the intervals of 
his work in the Government Assay Office. To his faithful and accurate 
labors this volume owes much of whatever interest or value it may have. 
Prof. E. H. BogarduB, of the New Jersey Snrvey, has also made a con- 
siderable number of the soil and marl analyses, which appear in this re- 
port. Rev. C. D. Smith has prepared, under the auspices of the Survey, 
two papers on the geology of some of the western counties. Thoy will 
be fonnd in the Appendix. Mr. W. D. Coolie, Mr. George Jordan and 
Mrs. C. P. Spencer have given much valuable help in the office, in the 
making of maps and diagrams and Gomputati<^ns, and in arranging, label- 
ling and cataloguing the cabinets. And in tlie meteorology I have had 
the volunteer assistance of more than a score of public spirited citizens, 
in all parts ot the State ; through their intelligent and patriotic co-opera- 
tion I am enabled to present some interesting and valuable facts concern- 
ing the climatology of the State. The following persons have given theii 
aid in this direction : 

Mr. J. M. Woodhonse, Cnrritnck eonnty. 

Mr. K. K. Hi nee, Eden ton. 

Dr. Kichard Berry, Newbern. 

Dr. Charles Duffy, Jr., Kewbern. 

Mr. James Rumley, Beaufort. 

Rev. Daniel Morrelj, Wilmington. 

Rev, J. M, Sherwood, Fayetteville. 

Mr. J. M. Sherwood, Jr., Fayetteville. 

Mr. R. H. Austin, Tarboro'. 

Mr. T. A. Clark, Weldou. 

Mr. W. H. Murdock, Raleigh. 
' Mr. P. A. Wiley, Raleigh. 

Dr. W. R. Hicks, Oxford. 

Mrs. C. P. Spencer, Chapel Hill. 

Mr. S. A, Howard, Greensboro. 

Mr. G. B. Haana, Charlotte. 

Dr. T. A. Allison, Statosville. 

Dr. John A. Allison, Statesville. 

Dr. B. L. Beall, Lenoir. 

Mr. B. 8. Gilmer, Mt Airy. 

Dr. W. B. Conocil, Boone. 

Mr. J. 8. Hill, Boone. 

Mr. J. H. Greene, BakersTille. 
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Dr. J. T. E. Hardy, Aaheville. 

Dr. J. G. Hardy, ABheville. 

Dr. E. J. Aeton, Asbeville. I 

Mrs. D, D, Daviee, Jackson Co. 

Mrs. Albert Siler, Macon Co. 

Prof. Wm. Beal, Murphy. 

Mr. J. N. Smith, Scotland Neck. 

Dr. Charles Jas. O'Hagan, Greenville. 
Several of these have recently commenced their obaervatione, some of 
them in place of others who havo discontinued, and some in new local' 
ities. The reKulta of their labors will come into the next volumo. 

And in addition, I take occasion hero to acknowledge the hospitality, 
the courtesy, the intelligent interest, and the invalnable assistance in 
various ways, rendered by a large number of pnblic-ep:rlted citizens in 
every part of the state, while prosecuting the work in their vicinity. 

And in fine, as to tlie shortcomings of this report, (and I am but too 
conscious that they are many and not small), I will simply say that the 
work of the Snrvey, in all it« stages, to and through the tedious and 
wearisome process of publication of this volume, has been prosecuted 
under untoward conditions, discouragements, disheartening obstrnctionB 
and depreciations which have far more than countervailed the interest 
and pleasure of the work itself, (great as these are), and have rendered it 
a burden almost beyond endurance, so that it would have been thrown 
off long ago, but that I was under the necessity of giving to the public 
the results of labor already performed, and even of completing certain 
departments of the work partly executed. Another volume shall contain 
the remainder of the results of the field notes already in hand and of 
such additional work as is absolutely necessary to complete those parts of 
the survey which are too far advanced to be given up without serious loss, 
and then I have neither patriotism nor devotion to science enough to 
continue a labor, sufficiently onerous io itself, which, in addition, must be 
conducted under conditions which seem so incurably malign. 
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INTEODUOTION. 
OHj4-PTER I. 

OBOaBAPHIOAL. 

Situation. — The State of North Oarolina ia sitnated on the Atlantic 
elope of the Appalachian monntaine, in the middle latitnde of the United 
StsteE, half way between Lake Erie, (the boundary of Canada,) and the 
G-ulf of Mexico, being iticladed (nearly) between the parallels 34" 
and 36^° north latitnde, and between the meridians 75^" and 84J° 
west longitnde, and extending from the sea coast to the crest of the 
Smoky mountains, which is the highest portion of the Appalachian 
range. 

Area, c&c— The extreme length of the State from east to weat is 4S5 
mites, and the grentest breadth 188 miles, and its area 50,700 square miles; 
which is a little more than that of New York, almost exactly that of 
England, and juat one fortieth of that of all the (37) States, (nearly the 
average size, therefore), and one seventieth of the area of the United 
States and Territories, and one-thonsandth partof the land surface of the 
globe. 

Suh-Diviaione. — The State is divided into 93 counties, the average area 
of a county being between 500 and 600 square miles, or about 23 miles 
square. 

Boundaries. — The State is nsiially described as bounded on the north 
by the parallel of 36° 30' which divides it from Virginia; on 
the eontb by a line running north-weat from Goat Island, on the coast, 
(latitnde 33" 56'), to the parallel of 35° and then along that par- 
allel to Tennessee ; and on the west hy the Smoky mountains. These 
are the limits claimed hy the State itself in the Bevised Statutes. In fact, 
the matter is not nearly so simple. It ia highly probable that the only 
portion of the State boundary which is known, or ascertainable with any 
thing like, accuracy, is the eastern or oceanic, and a small part of the 
western. A few thoiisand miles of territory, more or less, seems to have 
been a matter of eg email moment to the forefathers of the Common- 
wealth for the last hundred years, that no caro has been taken to secure 
the location of lines even approximately accordant with the bonndaries 
claimed ; or indeed the loGoUon, in any proper sense, of any boundaries 
at all, where nature has not taken the tronble to fix them for us beyond 
a perftdveoture. 

14 
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' GEOLOOT OF SUBTH OABOLIHA. 

The tirat and only ecrions attempt to ascertain tlie northern bonndarj 
wae that made in 1728, by (Jol. Wm. Byrd and others, commiaaioners on 
the part of the two colonies, acting nnder royal anthoritj. From the 
account giTen by Byrd of this undertaking, it appears that they started 
from a point on the coast whose position they determined by obEcrvation 
to be in 36° 31'., north latitode, and ran due west, (correcting for 
the variation of the compass), to Nottoway river, where they made an 
offset of a half mile, to the mouth of that stream, again running west. 
The line was rnn and marked 242 miles from the coast, to a point in 
Stokes county, on the upper waters of the Dan river, (on Peter's creek), 
the North Carolina Commissioners accompanying the party only about 
two-thirds of the distance. Beyond this point, the lino was carried some 
90 miles by anotlier joint commission of the two colonies iu 1749 ; this 
survey terminating at Steep Rock creek, on the east of Stone mountain, 
and near the present north-west corner of the State, estimated to bo 329 
miles from the coast. In 1779 the line was taken up again at a point on 
Steep Rock creek, determined by observation to be on the parallel of 
36° 30'., (the marks of the previous snrvey having disappeared en- 
tirely,) and carried west to, and beyond Bristol, Tennessee. This last is 
known as the Walker line, from one of the commissioners ot' Virginia. 

These lines were run and the latitude observations taken with very 
imperfect instruments, and the variation of the compass was little under- 
stood ; so that it was not possible to trace a parallel of latitude. The line 
besides was only marked on the trees and soon disappeared, and as the 
settlements were very scattered, the location soon became matter of vague 
tradition and presently of contention and litigation, so that in 1S5S, at 
the instance of Virginia, commissioners were appointed tore-locate the 
line from the end of the Byrd survey, westward ; but for some reason 
they did not act. In 1870, commissioners were again appointed by Vir- 
ginia, and similar action asked on the part of this State ; and the proposi- 
tion was renewed in 1871, but ineffectually, as before. In alL these 
numerous attempts to establish the line of division between the two Col- 
onies and States, the iDtention and the specific instructions have been to 
ascertain and mark, as the boundary of the two States, the parallel of 
36° 30'. The maps published towards the end of last century by 
tfefferson and others give that parallel as the line ; and the Bill of Rights 
of North Carolina claims that "all the territory lying between the line 
above described, (the line between North and South Carolina), and the 
southern line of the State of Virginia, which begins on the sea shore in 
36° 30' north latitude, and from thence runs west, agreeably to 
the charter of King Charles, are the right and property of this State." 
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But it appears from the oporations ot the United States Coaet Survey, at 
both ends of the line, that the point of beginning on Ourrituck Inlet, in- 
stead being, as so constantly assnmed, in latitude 36" 30' or as deter- 
mined by the snrveyorB in 1728, 36° 31' is 36° 33' 15" and the wefltern 
end, (of "the Walker line" of 1779, at Bristol, Tenn.), 36" 34' 25,5". 
It is stated in Byrd's Journal that the variation of the compass was ascer- 
tained to bealittleleas than 3° W. (The magnetic chart of the United 
States Coast Survey would make it E) And no account is given of any 
subsequent correction ; and if none was made, at the end of the line sur- 
veyed by lutn^tbe course wotild have been in error by nearly 3°, as the 
amount of the variation in this State chr.nges a little more than 1° for 
every hundred miles of easting or westing. So that the northern boun- 
dary of the State as run, is not only not the parallel of 36° 30' but is far 
from coincident with any parallel of latitude, and must be aenccession 
of curves, with their concavities northward, and connected at their ends 
by north and south oiTeets. 

The southern boundary, between this State and South Carolina 
and Georgia, was first established by a joint colonial commission in 
1735 to 1746. The commissioners run a line from Goat Island on the 
coast, (in latitude 33° 56', as 6iippo|ed), N. W. to the parallel oi 35° 
according to their observations, and then due west to within a few miles 
of the Catawba river, and hero, at the old Salisbury and Charleston road, 
tnrned north along that road to the southeast corner of the Catawba Indian 
Lands. This line, re-survcycd in 1764, was afterwards (in 1773,) continued 
along the eastern and northern bonndaries of the Catawba lands to the point 
where the latter intersects the Catawl)a river, thence along and up that 
river to the mouth of the Sonth Fork of the Catawba, and thence dne 
west, as supposed, to a point near the EUie Ridge. This part of the line 
was re-snrveyed and confirmed by coramissionera underacts of Assembly 
of 1803, 4, 6, 13, 14 and 15, and continued west to and along the Saluda 
mountains and the Blue ftidge to the intersection of the " Cherokee 
boundary" of 1797, and thence in a direct line to the Chatooga river at 
its intersection with the parallel of 35°. From this point the lino was 
run west to the Tennessee line, between this State and Georgia, in 1807, 
and confirmed and established by act of 1819. 

The boundary between this State and Tennessee was run, according to 
the courses designated in the act of 1789, entitled "An act for the purpose 
of ceding to the United States certain western lands therein described," 
(the State of Tennessee), that is, along the crest of the Smoky mountaine, 
from the Virginia line to the Ofttahiche river (in Haywood connty), in 
1799, under act of 1796. It was continued from this point to the 
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Georgia line in 1821. The comtnieBioiien who completed this lino at 
the date last mentioned, instead of following their inetrnctions, di- 
verged from the crest of the Smok; (Uoaka) monntains at the inter- 
eection of the HiwasBee tampiko, and rnn dvs SotUh to the Georgia 
line, thereby losing for the State the valuable mining region Bince known 
as Ducktown. 

And aa to the Southern boundary, the point of beginning on Goat leland 
IB in latitude 33° 51' 37" as shown by the Coast Survey, and 
instead of running from Goat Island Northwest to latitude of 35° and 
thence along that parsUol, it appears from the South Carolina geographical 
Stale Burvey of 18iil-'25, that the course from the starting point is north 
47° 30' west., and iQBtead of parsiung the parallel of 35, it°, turns 
west about 10 miles south of that line, and then on approaching the Ca> 
tawba river, turns northward pureiiing a zig-zag line to the forks of the Ca- 
tawba river, which is about 12 miles north of that parallel ; and from this 
point to the mountains, the boundary line (of 1772) runs, not west, but 
N. 88° W., bringing its western end abont 17 miles too far north, an 
reaching the (supposed) parallel of 35° at a distance of about 180 
miles west of the Catawba river. The loss of territory to the State re- 
sulting from these singular deviations is probably between 500 and 1000 
sqnare miles. These lines having been marked only on the trees, (ex- 
cept at a few corners, or road crossings, where stones were Bet up), have 
been obliterated by time and are for the most part unascertainable, and 
ollen give rise to interminable litigation. The time seems to have come 
when the boundaries of the State should be ascertained with scientific 
exactness, and marked by some permanent indications. 

Population Statistics. — The census reports of the United States show 
the population to have been, in 1870, 1,071,361. Of this nnmber 678,- 
670 are white, and 392,891 colored. The rate of increase of the popnla- 
tion deduced from the data of former censue reports, wonld give about 
50,000 more than the above ajjgregate ; this number may, therefore, be 
taken as the approximate loss of population attributable to the late 
war. The foreign population numbered, in 1870, only 3,029 ; abont one- 
third of the number being from Germany, one-third from Great Britain 
and Ireland, and the remainder from the following coimrties, the number 
contributed by each, varying from more to less in the order in which 
they are given, viz : British America, Switzerland, France, Sweden, 
West Indies, Italy, Holland, Austria, Portugal, liussia, Spain, Denmark, 
Poland, Belgium, Norway, Bohemia, China, Mexico and Hungary. The 
QQmber of persons to a sqnare mile is, in round numbers, 21. The cor- 
responding number for Hassachueetts, the most populous State, is 1S7 ; 



.yCoO^lf 



iimoDDonoir. o 

the average for sH the States is 19, and for the United States and Terri- 
tories 11. The ratio for England was, in 1851, 832, and U now proba- 
bly abont 450 ; that for the entire globe abont S3. The number of fami- 
lies in North Carolina is 305,ft70 ; which giyes 5.20 persons to a family. 
The number of dwellings is 202,604 ; persons to a dwelling, 5.29. The 
corresponding fignrea for New York are 898,722-4.88, and 688,559-6.37. 
Industries. — More than three-fonrtha of the population of the State 
are engaged in agriculture ; one-seventh in professional and personal ser- 
vices; one-eighteenth in manufacturing, mining and mechanical opera- 
tions, and one thirty-fifth in trade and transportation; or, to give the 
nambere more exactly, 

Engaged in all classes of occupations, 351,299 

" in agriculture, 269,238 

" in professions, &c., 51,290 

" in manufactures, &o., 20,592 

" in trade, &c, 10,179 

AffrieuUure. — The total number of acres in the State is 33,450,560. 
Of these 19,835,410 are included in farms ; 5,258,742 acres being under 
caltivation, and 14,576,668 unimproved. 
-|The totol number of farms is 93,565 ; the average size, 212 acres. 



The number of farms 


under 3 acres, is 
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It will be observed that nearly nine-tenths of them contain less than 
100 acres. 

The principal agricultural products are, in the order of their money 
value, as follows, viz : 

Indian corn, 18,454,315 bushels. 

Cotton, 144,935 bales. 

Wheat, 2,859,879 bnshela. 

Oats, 3,220,105 « 
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Tobacco, 11,150,087 pounds. 

Eice, 2,059,280 " 

Potatoes (Sweet), 3,071,810 boshele. 

Potatoes (Irish), 3,738,803 " 

Peas, &c,, 532,799 " 

Naval Stores, (valne) 2,338,309 doUare. 

Orchard products, " 394,749. '.' 

Forest produetF, " 1,089,115 " 

Mining products, " 638,302 " 

Fiahcriea products, " 265,839 " 

To these add rje, barley, buckwheat, haj, wool, sorghum, maplesugar, 
honey, wine, cheese, butter, &c. 

The total annual value of farm products is |57,819,940. It is apparent 
that the leading crops are the cereals ; next to these in value, are the 
market crops, cotton and tobacco. 

The production of all these crops, except cotton, has largely diminish- 
ed since the war, that of Indian corn having fallen off nearly 1 2,000,000 
bushels, wheat 2,000,000, tobacco more than 20,000,000 poiinde, and rice 
more than 5,500,000. The production of the sweet potato has also been 
reduced to one half, and that of peas and beans, to one-fourth of the 
quantities given for 1860, 

Manvfactures. — Agriculture being the leading occupation, as above 
stated, manufactures have always occupied a secondary and subordinate 
place. But the facilities for many branches of maoufacture are unsur- 
passed. Among the advantages may be mentioned first, an unlimited 
water power ; second, an abundance and wide distribution of fuel ; third, 
a wide range and great abundance of raw materials at hand, as cotton, 
tobacco, lumber of all sorts, iron and other ores, and a great variety of 
farm products ; fonrtli, abundance and cheapness of labor ; fifth, facili- 
ties for producing everything required by a manufacturing population ; 
and sixth, a favoring climate — no obstructive ice. And as a matter of 
fact, those few capitalists who have embarked in enterprises of this sort 
find them very profitable ; as for example, the cotton manufacturer, whose 
profits often exceed 20 per cent. 

The following list of manufactures will show that already some atten- 
tion has been diverted from the production of cotton and tobacco to the 
more profitable business of converting these and other agricultural pro- 
ducts into more valuable forms : 
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Materials. 




No. of Factoriea. 


Cotton, 






36 


Tobacco, 






110 


Torpentine, 






147 


Lumber, 






533 


Iron, Wool, 


PHper, 


Wood, 


Leather, &c., 



Annual Products. 
$1,345,053 
718,765 
2,338,309 
2,107,814 
13,315,636 



$19,559,163 



It ■will be observed, by compariag tbe prodncts of tho diflferent Sfatee, 
that in one article, turpentine, {Naval Stores,) this State produces two- 
thirds of the total made in the United States. 

An examination of the census tables will show the notable fact that 
almost every crop produced in the United Sfatee is found in one region 
or another of this State, so that the widest diversification of industries is 
practicable. Com, cotton and tobacco, however, still occupy too much 
attention ; fruits, grasses, stock and grapes (eBpecially), far too little. 
FruitB thrive remarkably in all parts of the State, the apple especially in 
the West, attaining there a degree of perfection not surpassed on the 
continent. Tbe best grasses (and clover) grow abnudantly and almost 
spontaneously in the mountains, and with moderate culture in all parts of 
the State- The vino flourishes in every section, and several of the best 
known American grapes originated here, as the Catawba, Isabella, Lin- 
coln and Scnppernong. 

'Commerce. — The number of persons engaged in trade cf all kinds, as 
seen from tbe tables of occupations above, is remarkably small. There 
are consequently no large cities or controlling centres of trade, the ex- 
terior commerce being carried on directly from nearly all sections of the 
State with Norfolk, Baltimore and New York. The principal seaport, as 
well as the largest city, is Wilmington, near the month of the Cape Fear 
river. Its population is nearly 20,000, and the amount of its exports 
which are rapidly increasing, is now about $12,000,000 in value, chiefly 
in naval stores, lumber and cotton. Newborn, near the mouth of Neuse 
river, is the next in rank for size and commercial importance ; population 
about 10,000, The non-commercial character and habits ot the people 
are snfticiently illustrated by tlie fact that tho best harbor on the coast, at 
Beaufort, is scarcely used at all. 
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CHA-FTER II. 

PHYSICAL GEOGBAPHT. 

TOPOaBAPHIOAL. 

General Topographical Featurea. — The topography of North Carolina 
ia anythiDg but monotonous. In tact, there is the greatest variety of to- 
pographical featores to be foimd anywhere within an eqnal area. 

Its land iurfaae ie diversified by mot^ntaina, plateam, vaUeya, plains, 
bottoms, awaimpg, savannahs, islands and saTid dunei. Its water surface 
is made up of springs, Tiatural wells, ponds, lakes, creeks, rivers, bays 
and sounds. 

Mountains. — The great continental system of the Appa!achinii moun- 
tains, which forms the barrier of the Atlantic ocean near the eastern 
margin of the continent and extends a thoasaod miles, almost from the 
mouth of the St. Lawrence to the Gulf of Mexico, reaches its greatest 
elevations and develops its graadest featnres in this State. The system 
is represented here by two great parallel chains, — the Smoky Mountains 
and the Bine Kidge, with a network of heavy cross chains connecting 
thom, and numerone spurs thrown off to the east and south, some of 
them as high as the parent chain, and some more than fifty miles 
long. There are also several other disconnected minor chains to the 
eastward, having the same general trend as the Appalachians and the sea- 
coast. These different systems will l>e best studied in connection with 
the special features of the several sections of the State to which they 
belong. 

Plateaus. — Between the main chains of tlie Appalachians and their spnra 
and cross chains, are many comparatively level benches, or areas of table- 
land, or plateaus, some of them hundreds of square miles in extent, and 
3,000 10 4,000 feet high. These all belong to the western division of the 
State, and will be described in that connection. 

Valleys. — The cross chains and mountain spurs above mentioned are 
separated by deep valleys, which have been channelled out by the rivers 
which flow through them. And the great rivers which drain the middle 
and eastern sections of the State, have likewise carved out for tlieragelves 
wide valleys, many of which embrace frequent and large tracts of nearly 
level territory, and extensive stretches of 

Bottoms. — These level trants are' found along the margins of the 
streams of all sizes in all sections of the State, and constitute a very 
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notable feature of its landecftpe, and also a very iiapoFtant ckmetit of its 
agriculttiral wealth. 

Swamps. — These are mostly confined to the coantiieB near the Atlantic 
border. Tbej are so extensive and conetitnte so pAcnliar a charactoristic 
of that region as to demand special study when we come to the descrip- 
taon of that portion of onr territory. Ib this section also are found 

Savannahs. — These are simply small prairies. They will be deseribed 
in connection with the special topogra^^y of the region. 

JSivers — with their network of tributary cpeeks and springs, " whidi 
run among the hills," abonnd every where, while natural wells, ponds, 
lakes, bays and Boands are limited to the coast region. ^ 

Natural Divisions. — In a general view the State may be described as 
consisting of two parts ; one, a rugged, mountainous plateau, of 2,000 to 
4,000 feet elevation lying between two heavy chains of the Appalachians* 
the Smoky Mountains and the Blue Hidge ; the second, a long slope ex- 
tending from the eastern edge of this plateau to the Atlantic. Bnt as 
this slope subdivides itself naturally into two parts, it is perhaps better to 
describe the whole as consisting of three co-ordinate divisions, viz : the" 
plateau above mentioned, the middle region, or hill country, and the 
champaign or coast region ; or, by their relative geographical position, 
western, middle and eastern. 

The Eastekk DmsiON extends from the coast about 100 miles to the 
lower tails of the rivers, and constitutes nearly two-fifths of the area of 
the State, This region is for the most part nearly level, or very gently 
undulating, except along the river courses, on the upper reaches of which 
rise bluffs and small hills. Its slope seaward is between 1 and 2 feet to 
the mile, and it is occupied geologically by the (sensibly) horizontal strata 
of the Post Tertiary and Tertiary formations, which consist of uncom- 
pacted sands, clays, marls and gravels in various commixture, and is di- 
vided by the southeasterly course of foiiror five large rivers into as many 
parallel zones or broad fiattish swells, which shed their drainage waters 
northeast and sontheast, by a system of small tributaries, into the larger 
streams. As may be seen by reference to a map, the water-shed, or crest 
of these zones lies much nearer to their northeastern margin, dividing 
them into two very unequal slopes, or drainage areas. -^ 

lu the beginning of my explorations in this region the question was 
often asked, by the more observing and intelligont citizens, why the 
blaffs and high banks are always found on the south side of tho rivers, 
and the swamps and low flats on the north. I did not know, and indeed 
donbted the fact. But my attention being called to it, the observation 
was soon ascertained to be valid to a very remarlcablc extent. Another 
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question was also frec|ueDtly asked whicli presented a ditficalty not ob- 
vioHsly connected with the fonnor, viz : why the marl beds, (Miocene 
shell beds), are found only on the south aide of these large rivers. This 
observation was also very soon verified as to its general application. Pur- 
saing the subject, it was soon noticed that, as ft consequence of this topo- 
graphical structure, the great roads as well as the towns and residences 
on these streams are located very generally on the aame side, as may be 
seen by a glance at the map of the State. Another curious point may 
also be noted here, each of these rivers, between the point where it enters 
the champaign and its month, makes a gradual sweep towards the south, 
(some of them more than one); bo that they consist of one or more 
curves, whose convexity is turned soDthward, presenting tho appearance 
on the map of a succession of catenaries. A cross section of these inter- 
■ fluvial zones will present about the following appearance : 



Ideal section across tho Koanoke, Tar, Neuso and Cape Fear Rivers; 
d, Cretaceous ; c, Eocene ; b, Miocene ; a, Quaternary. 

In seeking an explanation of this peculiar topography, tho theory of a 
gradual subsidence towards the south was first considered- The objec- 
tions to it, however, were obvious and insuperable. Finding the same 
observation to hold for the corresponding region of South Carolina, I 
coDsnlted the Geological Report of Prof. Tnomey. He had noted tho 
facts and their persistence througli more than one State, but had rested 
in the theory of an unequal subsidence. The sufficient objection to this 
explanation is that there is no evidence of such a subsidence, but much 
evidence that it could not have taken place without producing a very ob- 
servable ditference in the present horizon of the formations affected. 
And furthermore, the phenomenon is not confined to the superficial strata 
of the Quaternary or Tertiary formations. If the covering of these were 
removed, a section of the Cretaceous would present the same appearance. 
The cause, therefore, wliatever it be, has acted over a very large territory, 
through a very long period. That cause is doubtless the rotation of tho 
earth, co-acting with the force ot tho river currents. Without stopping 
to refer to familiar instances of the sensible operation of this cosmical 
force in moditying ihe motions of projectiles, it is Euiiicient to refer to 
the well-known law of motions, developed by Prof. W; Ferrel in the 
Mathematical Monthly, vol. i. p. 307, according to whicl», "In wliatever 
direction a body moves on the surface of the earth, there is a force arising 
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from the enrth's rotation, which dcflectB it to the right, in the riorthern 
hemiepbere, but to the left, in the southern." 

To the obvious objection that the deflective force of the river current 
is too inconsiderable to produce such effects, the equally obvious answer 
is, that though the force be email, it has been active for a very long 
period; and moreover, it may be added, that, since these river valleys 
were donbtlcsB scooped ont mainly, (as is apparent even froui the above 
. section), during the Drift, or Ice Period, when the volume and 
velocity of their currents were immeasurably greater than now, 
the deflective force of these currents was far from jntinitesimal in amonnt, 
or insensible in aggregate effect. These river valleys were excavated 
while the region was elevated more than one, (probably several) hundred 
feet above its present level, and afterwards silted up during the later ages 
of the Ice Period, when it was annk to a depth of more than 400 feet 
lower than now, and then re-excavated as the continent rose the second 
time frpm the sea. At the close of the Tertiary, when the coast was ele- 
vated BO as to bring this territory above the waters of the Atlantic, the 
surface was doubtless left comparatively level with a gentle slope seaward ; 
and the rivers, in seeking their channels by the lines of quickest descent, 
may be supposed to have divided it into belts whose drainage surfaces, 
north and south, were about equal. But as their couree was over the sur- 
face of nncompacted sands, clays, &c., these currents, by the incessant 
impact of their waters upon the right bank, would gradually, but more 
and more slowly, eat their way southward. Whenever an obstacle waa 
encountered in this southward movement, in the form of resisting clays, 
compacted earths or projecting rocks, the course of the river above would 
be thrown into a curve with its convexity to the south. 

It is obvious that, under similar conditions, these phenomena must be 
observable elsewhere, that is, in regions where wide level tracts of uncon- 
solidated earths have been traversed for long periods by strong river cur- 
rents, especially by the floods of Glaqial and sub-Glacial times. And even 
in regions occupied by the older rocks, the effects of this force of the 
earth's rotation may manifest itself, for example, in latitudes where the 
decomposition of tlie rocks more than keeps pace with the abrasive and 
transporting power of the meteoric waters. The middle region of North 
Carolina furnishes an illustration. Observant farmers who have been 
long accustomed to haul their produce to South Carolina, across the conrse 
of the principal streams, haveasked me why they had alt the worst hills 
to ascend going to market, and only moderate acclivities returning. In 
this region the rocks are concealed by a thick covering of earth, 30 to 50 
feet and more, (resulting from their decomposition in mtu) ; so that the 
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eonditioas being eomewhat similar to those existing near the coaBt, the 
topography may l>e supposed' to have been affected to some extent by the 
rotation. 

The State of Nebraska presents conditions quite aimilar to those of 
eastern North Carolina, its surface being a very gentle slope of probably 
not more than a few feet to the mile, and its enperGcial geology beittg qnite 
similar also, the whole area being occapied by the loose, or Quaternary 
eande, each as one sees on the upper MiESouri every where. And in a 
ncent description of the State in the New York Tribune, the fact is 
mentioned that the triiutaries of its streams are all on the north side. 
And the same conditions are said to obtain in the plains of Siberia. 

Springs, Natural Wells and Ponds. — The rocks of this State, so far 
as their etraotnre and stratigraphy affect the drainage and subterraneons 
circulation of meteroric waters may, for the most part, be briefly de- 
scribed as stratified or foliated slates, schists and gneisses, which are in- 
cHued to the horizon generally at high angles, so that the rain waters 
readily penetrate to great depths and issue at the base of the hilli and 
tnonntaios in numerous and perennial springs. 

A different state of things, however, obtains in the eastern section, 
where the strata belong, as just described, to the newer system of un- 
cotnpacted and nearly horizontal strata. These accumulations, being gen- 
erally permeable to water, may give rise to springs wherever they hap- 
pes to be intersected by valleys or ravines. In the south-eastern section 
of the State, however, in the region between the lower waters of the 
Nense and Gape Fear, these superficial and permeable rocks are under- 
laid by a harder stratum of limestone, which is sometimes a compact 
shell rock, as about Newbem and along Trent river ; sometimes a coarse, 
friable chalk, as on North-East river, in Duplin, and upper Trent, in 
Jones, &c. ; and again a hard eemi-crystalline limestone, as about Kich- 
lands, in Onslow ; at Kocky Point, New Hanover ; and a few miles above 
Wilmington, on the North-East river. It is this stratum which controls 
the subterraneous circulation of the region, being penetrated only at s 
few points where its sabstance has heon dissolved and carried away by 
the percolation of carbonated waters, so that the overlying clays or sands 
have fallen through, giving rise to the phenomena of natural wells, as 
the noted one near Magnolia, in Duplin, and to the Crane Ponds in 
Onslow, which are only larger natural wells, and also to frequent sound- 
ing subterranean cavities, aa in Jones county, into which sometimes cattle 
disappear by breaking through the thin covering of superficial earth or 
sand. This peculiar structure also gives rise to bold springs like those in 
Onslow called the "Alum Springs," which issue from beneath the limestone 
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crnst with s force and volume enfficient to tarn an ordioar; mill wbeeL 
The laBt named eprings constitute the outlet for the eyetem of small lakes 
above meationed, (" Crane Fonds)," whose surface is unaffected by 
drouth or flood. 

Lakes. — The only bodies of freeli water in the State which attain to 
the dignity of lakes are in the eastern section. They are 16 in number. 
The largest is Mattamuekeet, in Hyde conntj, which has an area of nearly 
100 square miles. Its form is elliptical, and its dimensions 15 miles by 
5 to 7. This and three others, Phelps Lake, Alligator L. and Fnngo L., 
are situated in the great swamp between Albemarle and Pamplico 
sounds. Phelps Lake has about one-third of the area of Mattamnskeet, 
and the others are of much smaller dimensions. In the White Oak 
swamp of Jones and Carteret counties is a group of small oval lakes only 
a few miles apart and connected by canals partly natural and partly arti- 
ficial. The largest of these, North West Lake, has an area of 10 to 12 
miles- In the Green Swamp of Brunswick county, occurs another lake of 
the same form and character, 8 miles long by 5 wide. These lakes are all 
situated in the highest part of the swamps in which they are found, and 
have sandy bottoms, for the most part, and a depth of 4 or 5, to 8 or ID 
feet, and occasionally more. There are five other small lakes in Bladen 
county, about half way between Wilmington and Fayetteville, between 
Cape Fear river and South river. Their averse area is probably not 
more than 2 square miles. The aggregate lake surface of the State is 
more than 200 eqnare miles. 

Sounds and Bays.— A^\oug the entire sea front of North Carolina, 
nearly 300 miles in length, there is a chain of sonnds, for the most part 
"very narrow and shallow, separated from the sea by a succession of long 
lineer islands called the hanks, which are disconnected only by occasional 
narrow inlets. 

The largest of these are Pamplico Sonnd and Albemarle Sound ; the 
former about 75 miles long and 15 to 25 miles wide, having a curvature 
nearly parallel to the coast, and the latter having an east and west di- 
rection, a length of 50 miles, and a breadth of 5 to 15 miles. From the 
eastern end of the Albemarle the long, narrow arm, called C-urrituch 
Sound, extends north about 40 mites, to and across the Virginia border. 
Its breadth varies from 3 to 5 or 7 miles, but is interrupted by frequent 
islands and shoals. Albemarle and Pamplico are connected by Croatatt 
Bound, about 4 miles wide and 10 miles long, and also by a narrower 
channel lying nearer the coast (Uoanoke Sound), separated frem the for- 
mer by Boanoke Island. The continuity of the line of sounds is kept 
up to the southward ot Pamplico by Bc^e Sound, Stnmp Sonnd, &c. 
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which vary in breadth from less than Imlf a mile to i and 5 miles, to 
within a few miles of the month of the Oape Fear Rtver, where oecnrs, 
in a narrow isthmus of sand, the only interruption of this inland water- 
way. Below the wide bay-like month of the last named river the chain 
ia continued to and beyond the southern border of the State. The 
depth of the narrower sounds is freqnently very small, only sufficient to 
float the smallest vessels at low tide, bnt that of the larger varies from a 
tew feet to three and a half fathoms. Prom the larger sonnds project 
many bay-like arms, commonly called rivers, because they serve as the 
months of streams ; bnt they are true bays, having a breadth of 2 or 3 
tu 5 or 6 miles, and a depth about as great ae the sounds to which they 
belong. The greatest of these bays ia the widened expanse of Tar river, 
(Pamplico river), and of the Nense below Ncwbern, both of which are 5 
and 6 miles and upwards in breadth. But Bay river, Alligator, Pungo, 
Chowan, and all the larger rivers entering Albemarle from the north are 
of the oame description. 

The entire surface covered by these sounds and bays is not less than' 
3.300 square miles. 

The sounds, bays and rivers are connected with the ocean by numerous 
inlets, and with one another and with Norfolk harbor, partly by natural 
and partly by artificial water ways, (Dismal Swamp Canal and Albemarle 
and Chesapeake canal and others), constituting, with the navigable 
stretches of rivers that penetrate inland about 100 miles, a connected net- 
, work of more than 1,100 miles of water way, for steam and sail vessels, 
furnishing the best facilities for carrying the produce of nearly half 
the territory of the State, either to Norfolk, or directly into the great At- 
lantic highway of the world's commerce. And by two or three addi- 
tional canals of a few miles length much might be added to the value of 
the above aggregate of navigai)le water ways, which is already greater 
than that of New Y'ork, with her grand system of expensive canals ; and 
greater than that of any other State, except perhaps, Louisiana. 

Islands, — The largest and most noted island in the State is the his- 
torical locality called ^oonoie /s^onrf, situated in the straits which con- 
nect Albemarle and Pamlico Sounds. Its area is about 25 square miles. 
Cedar Island in the sonthern end of Pamlico is about as large, and there 
are numerous other small islands enclosed within the general boundaries 
of many of the sounds. Srnit/t's Island, in the mouth of Cape Fear, 
is a wide, ffattish, triangular area of about 15 square miles. Currituek 
IslfMid has lost its insular character by the disappearance of Currituek 
Inlet, and now form's part of a very narrow peninsula about 75 miles 
long, with its isthmus near Norfolk, Va. Goat Island is the 'mOBt 
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southern point of the State, the N. W. & S. E, boandary- line between 
this State and Sonth Carolina terminating on it at a point marked by a 
" Cedar Post," whoso position is in latitude 33° 51' 37", aa eleewbere 
stated. 

The chain of long lineat-eand islands called yAoSawia, which fringe the 
entire coast, conatitutea a very remarkable featnre of the region. Though 
composed of'drifttng sands, they form an impregnable barrier to the waves 
of the Atlantic. They are in fciet fentZZ^uH^ of various elevations, from 
a few feet above tide level, (in many cases broken over by stonn tides), to 26 
or 30 feet, and soraetimos more, us in the Killdevil Hills along Currituck 
Soand. The breadth of these islands varies from a few rods to more than 2 
miles. Thelargest of themand the widest, is known as Hatteras Island, the 
easternmost point of which is the well known Cape Hatteras. These 
islands are composed partly of flat marshes, and partly of swells and 
ridges of beach sand, which tlio wind has heaped in ridges, ofteil far be- 
yound the reach of tlie higjiest waves. 

As the sand and comminnted shells are rolled back in waves from the 
beach by the winds, they are. in pirt, caught and fixed by straggling 
tat^ of a coarse grass whiuh Ins tlie pawor of eon tinnons growth up- 
wards with the rise of the knobs and ridges of sand, and in part, are car- 
ried over into the flats and marshes and tlieshallow sounds beyond which 
are thns gradually silting up. The banks are generally covered with low 
scrubby thickets of cedar, live oak, pine, yanpon, myrtle and a number 
of smaller shrubby growths.* 

StoampB, PoGOsins and Savamiahs. — -There is a large aggregate of ter- 
ritory (between 3,000 and 4,000 square miles), mostly in the counties bor- 
dering on the sea and the sounds known as Swamp Lands. They are locally 
designated " dismals " br " pocosina," of which the great Dismal Swamp 
on the borders of North Carolina and Virginia is a good type. They 
differ essentially in their characteristic features from an ordinary swamp. 
They are not alluvial tracts or subject to overflow. On the contrary they 
occur en the divides or watersheds between the rivers and sounds, and 



'These telands are Inhabited b; a h&rdy race of people, called BatJum, who BabsfBt b; fiah- 
lng and whaling, occaaloaall; by wrecking, and by railing for market a small, wiry, U)ugb- 
Blnewed, iplay-ooofed variety of hone, coUed the bcmk pony, or marApony, which auhalBtfl on 
the coarse salt graBses of the wide marshes which mai^a the sound. These animtklg receive 

inade 

■old. 

Whatiiwii carried oa chiefly along the Shackleford Banks, between Cape Lookout and Fort 
Macon. The whales arc taken in April and May, some times G or 6 In the course of one or two 
we^s. Tbey are the common right whalest 40 to 80 feet-long; and xingle animal freqnently 
yields. In oil and bone, tl^^OO to tlEOO. On one occasion, two sperm whales were taken, one of 
wfalah meMDred (Q feet in length. 
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taa freqaentiy eler&ted many feet above the adjacent Btreama, of which 
they are the eonrees. Some of them are in \titge part mere peat swamps 
or bogs; being cbaracterieed by the occnrreoce of an aconmalation of de- 
cayed and decaying vegetation, from 1 or 2 to 10 feet deep and upwards, 
which, with the growing plants act as a sponj^, arresting or retarding 
the escape of the rain water, whether by evaporation or efflux. The 
prominent ingredients are peat and fine sand in variooB proportions, and 
when of any agricuUnral value at all, there are also email proportions of 
clay, iron, lime and alkalies. The vegetation varies with the character of 
the soil, and serves therefore, as an index of its fertility. The prevalent 
growth of the best swamp soils is black gum, poplar, cypress, ash and 
maple. As the soil becomes more peaty, the proportion of cypress in- 
creases. Where juniper abounds, peat is in excess and the soil of little 
valne or none. On the best lands there is often besides, a rank growth 
of canes ;- but snch a growth is also often found on soils too peaty to be 
of any value. Much of tlie poorest and most worthless tracts of swamp, 
which are covered with several feet of half decayed wood and other veg- 
etable matter saturated with water, is occupied by a stunted and scat- 
tered growth of bay, swamp pine and other scrubby vegetation ; or if the 
drainage be a little better, with a thickety growth of bays, gallberries and 
a few other shrnbe, with an occasional pine and maple. Most of tho 
large bodies of swamp contain lands belonging to ail these descriptions, 
and enclose besides within their boundaries, knolls, hummocks, belts and 
ridges, like islands, of iirm land, and some of them, large areas of barren 
sandy soil, covered with a tangle of brambles and tufts of sedge, and in 
the middle of several of them occur fresh water lalces ot considerable ex- 
tent. Many of the open, gladey portions are covered with cranberries. 

The largest continuous area of swamp lies between Albemarle and Pamp- 
lico sounds, and is called the Hyde County Swamp. It occupies a con- 
siderable part of the territory of five counties, and an area of nearly 
3,000 sqnare miles. 

Large tracts of the better description of these lands, have been 
drained and subdued, and are among the finest farming lands in tno 
State. The largest body of these lies along the rim of Matamuskeet 
Lake, which is raised four to six feet above the water in the lake (and 
sound.) From this marginal ridge the surface gradually descends in every 
direction, often reaching a level but two or three above tide at the dis- 
tance of a few miles from the lake. These lands are drained by cutting 
ditches throngb the loose black soil down to water level, which is so near 
the surface that they never suffer from drouth, and the crops are inde- 
pendent of the rain fall. The north-eastern portion of this swamp is 
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low and raarehy and some of it subject to overflow by tbe bigbeat storm- 
tides. Ko part of this immense tract is more tban 15 feet above sea 
level. The highest part is the region about Pnngo Lake. 

Some 35 years ago tbe State undertook to drain that part of tbe tract 
between Pungo Lake, Pungo Hiver and Mattamnskeet Lake, and ex- 
pended nearly $200,000 in tbe effort, but without bringing much addi- 
tional land into cultivation or into market. Most of that part ot tbe 
swamp is too peaty to be of any value agricnlturally. 

Abont the same time a eai;ai was cut by the State connecting Matta- 
muskeet Lake with Pamplico t;oiiiid, with tbe espectation of exposing 
an immense area of fertile soil, by reducing the level of tbe lake to that 
of tbe sound. The surface of tbe lake was lowered about four feet, and 
a large tract around the margin of the lake exposed, but it was found'to 
be nothing but a white beach of fine sea-sand. 

Above 100 sqnare miles of the great Dismal Swamp lies within this 
State. Much of it is a peat bog, and a very large portion is covered 
with a stunted growth of shrubs' and dwarfed trees, — pine, bay, gallberry, 
myrtle, »&c., the soil consisting of a mixture of vegetable matter but little 
decayed, and fine sand. There are, however, occasional belts and 
patches of excellent soil, indicated by a heavy growth of gum, and pop- 
lar, &c. There are some considerable settlements, and many fine farms 
have been hewn out of tiie midst of the Dismal, which are very productive 
in corn, wheat and stock. 

A third considerable body of swamp land, called Bay River Swamp, 
is situated between Pamplicu and Neuse rivers, adjacent to Pamplico 
Sound. Its area is 30 or 40 square miles. It contains large bodies of the 
best qualities of swamp soil, which, when drained, as are several large 
tracts on and near Bay River and South Creek, produce large crops of 
corn, wheat and cotton. 

Dover Swamp, in Craven county, between the Neuse and Trent rivers, 
has an area of abont 150 square miles, and an elevation, (at least in its 
central parts), of more than 60 feet above the sea. Most of it belongs to 
the inferior grade of swamp lands, and is gladey and infertile. Soutb-wcet 
of Pamplico Sound there is a long stretch of swamp extending westward 
a distance of more tlian 50 miles, and having a breadth of 5 to 15 miles. 
It is interrupted, however, by projecting sinuses of firm land at a num- 
ber of points, so as in fact to sub-divide it into at least two (nearly equal} 
parts, tbe eastern, an oval peninsula, of about 150 square miles, called 
the Open Ground Prairie ; and tbe western, under the name of tbe White 
Oak Swamp. The latter encloses five lakes in its higher and interior 
portions, from which issue numerous streams, north, east and south. 
15 
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Both these eob-divisiona are fringed in part by an irregular border of 
fertile, lieavily timbered and crinc-brake land, while the interior Is gen- 
erally sandy or gladcy, and of little value. Considerable tracts, however, 
even of these less valuable parts, are covered with an indigenous growth 
of cranberries. 

Holly Shelter and Angola Bay, in Onslow, Dnplin and New Hanover 
eonntiesj are ewamps of the same general character aS the last mentioned, 
but have a larger proportion of barren soil covered wilh brambles, gall- 
berries, bay and etiinied pines. Their area is about J 50 square miles. 
Thfl drainage is westward, chiefly by way of Holly Shelter Creek which 
separates them, into North East River. On the margins of these swamps 
are some line heavily timbered white oak flats, Sonth of the Cape Fear 
river is 

Green Swamp, mostly io Brunswick county, but partly also in Co- 
umbus ; it is nearly circular in form, and has an area of more than 250 
square miles. It contains vast quantities of cypress and juniper, which 
have for many years yielded a largo product of shingle and bucket tim- 
ber for the northern market. The timber tracts are separated by long, 
flattish ridges or hummockB of firm soil, which are available for roads and 
habitations, and are found even in the most |interior parts of the swamp. 
The timbered tracts near the margins are often covered with a dense 
growth of reeds. One of these is crossed for a distance of nearly two 
miles by the Wilmington & Manchester Railroad. There is a large 
amount of fine agricultural land in the timbered and canebrake tracts, 
but very little of it has been reclaimed, although readily drainable, as the 
elevation above sea level is above 40 feet. This swamp encloses one of the 
largest lakes in the State, (Waccamaw), already described, through which 
and the river of the same name issuing from it, about half of the swamp 
is drained in a southeasterly direction, the remainder sending its waters 
mostly into the Cape Fear, but partly aleo eastward into the narrow 
sound which here belts the coast. 

There are several other swamps of small size around this larger one 
and disconnected from it, as Beaverdam on the southwest ; Caw Caw, 
south ; and White Marsh, and Brown Marsh northwest, the latter be- 
ing drai ned through the southern edge of G i een Swamp by way of Wac- 
camaw Lake and Waccamaw River. The ariM of these two almost con- 
tiguous tracts is, together, about 50 square miles. 

Biff Swamp, in Robeson and Bladen counties, about 20 miles long and 
1 to 3 miles wide, is drained by Lumber River. It is, for the most part, 
covered with reeds and a heavy growth of cypress, ash, maple and 
gum. End has a black, rich, peaty soil of great depth. There are other 
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Jess considerable swamps, as Flower's Swamp, lower down on Lnmber 
River, and Horse Swamp on Cape Fear Riser; and others on South 
River and its tributariea ; Coneto Swamp in the eastern part of Edge- 
combe ; the swamps between Chockowioity Creek and Blotmt's. Creek, 
Jackson Swamp, Pantego &c., in Beaufort ; and Bear Swamp in Cbowan, 
Borae of them 10 to 20 miles and more in area. 

The most productive farms in the State have been reclaimed from the 
1)ordcr8 of many of these swamps, and they are comparable to the moat 
fertile nnd inexhaustible soils in the world, constant cultivation for more 
than 100 years, without manure, having shown no sensible effect on their 
fertility. The woi'ds jiocosin and dismal, so common in the coast region, 
are local synonyms for swamp. 

Savannahs. — The term savannah is nsod to designate two very ditfer- 
«nt classes of land, the one a gladey, peaty kind of swamp, the other a 
true prairie, a body of level, treeless, grass land. There are many tracts 
of the latter description in the counties near the coast. Probably the 
largest one is found in the eastern part of Beaufort county, called the Big 
Savannah near the mouth of Pungo river. Its extent is about 3,000 acres. 
Another nearly as large, is the well known Burgaw Savannah, on the 
railroad, 25 miles above WilmingtOD. The origin of the Savannahs is 
doubtless the same as that of the prairies of the West ; the chief caaee of 
them (here at least), is the want of drainage ; and this is dne partly to the 
level surface on which the water is hold by the thick growth of grass, as 
by a sponge, and partly to a close, pasty, impervious soil. 

The Middle Division, or Hill Country, lying between the monQtains 
on the west and the seaboard plain on the east, is not sharply defined on 
either hand, but is simply the term of transition from one to the other. 
It is, in form, a parallelogram, nearly included between the parallels of 
latitude 35° and 36f° , for a length of 300 miles; and its limiting lines, 
south-east and north-weat, are about 150 miles long. It comprises nearly 
one half of the territory of the State. It rises, toward the northwest, not 
less than 4 feet to the mile, attaining an elevation of 1,000 to 1,500 feet at 
the foot of the Blue Bidge, and having an average elevation of about 650 
feet. It is, however, traversed by a number of large rivers which have cut 
their channels 100 to 300 feet below the intervening ridges op divides, 
whose slopes are also channelled by, the transverse courses of the smaller 
tributary streams, so that ihe whole surface is carved by their erosive 
action into an endless succession of hills and valleys. 

On considering this region a little more narrowly, it is se^n to separate 
itself into two regions, which may bo described as the middle region 
proper and the piedmont region. The former is ciiaracterized by a long 
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and brosd ridge or swell of laod which trends due east along the north- 
ern border of the State, preserving for more than 100 milea, an elevation 
of abont 800 feet and upwards. It may in fact be regarded as a spur, or 
prolongation of the Pilot and Sauratown mountain range, carrying coaet- 
ward almost the elevation of Surrj county, (at the foot of the Bine 
Bidge), to the very borders of Granville, and making its last bold effort 
to assert and to emulate its origin in the high knobs and ridges about 
Eoxboro, some of which exceed 1,000 feet in height, as Haga's moun- 
tain, &c. 

In consequence of this structure tbe drainage along the northern bor- 
der is eastward, the Dan River keeping this average course from tbe 
Blue Bidge, its channel being sometimes in this State and sometimes in 
Virginia, until it reaches the eastern champaign in Halifax county. A 
second consequenee is, that the direction of the elope or Rreatest descent 
of tliis section is abnormal, the general course of the drainage waters be- 
ing nearly due south, as is seen in the upper waters of the Tar, Ncuee, 
Haw and Deep rivers, as well as several large tributaries of the Yadkin, 
all of which take their rise along the crest of this notable ridge. These 
streams, and also the lower portions of the Yadkin and Catawba, (which 
take the same course, after leaving the piedmont plateau), are separated 
by parallel ridges whose crests descend very gradually from the northern 
divide, several of the more western, preserving an elevation of nearly 
600 feet almost to the southern border of the State. Near the middle of 
this region, in a northeast and southwest direction, that is, parallel to the 
Blue Bidge and the Atlantic coast, is a snccession of elevated ridges and 
knobs, locally called mountains, which are visible one from another, and 
extend from the Uwharrie mountains in Montgomery county, to the 
heights about Eoxboro, in Person, already mentioned ; its coarse being 
marked in the intermediate counties, Bandolph, Chatham, Alamance and 
Orange, by the conspicuous elevations known as the Pilot, Hickory, Cane 
Creek and Oconeeehee mountains, whose heights are abont 1,000 feet 
above sea level. Tlicse hard, slaty ridges are doubtless theremainsof an 
ancient continuous mountain chain. 

The Piedmont kegion, a submontane plateau, whose average elevation 
is about 1000 feet, is divided, as to its river systems, into three regions, 
drained respectively by the Broad, Catawba and Yadkin rivers ; the slope 
of the first being towards thesonth,|andof the others, a little east of north. 
These drainage anrfaces are separated by two nearly parallel easterly 
chains of mountains, the Sonth and* the Brushy. The former is a spur of 
the Blue Bidge, and may be regarded as an eastern prologation of the 
Swannanoa range, in Buncombe. It is the divide between the upper 
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Catawba and Broad rivera, and attains a height of 3,500 to 4,000 feet in 
several points along ite course of twelve or fifteen miles to the month of 
Crooked Creek, where it rises into a precipitous mural ledge, three or four 
miles in length and 3,300 feet in height. 

From this point eastward for above twenty miles, it is a low straggling 
ridge, constitnting the divide between the waters of the Catawba and 
Second Broad, scarcely reaching at any point an elevation of two thonsand 
feet. Bat between the head waters of Silver Creek and First Broad it 
Bnddenly rises, in the South Mountains proper, to above 3,000 feet, which 
■elevation it preserves with remarkable uniformity through the numerous 
peaks, as well along the massive spur, (Deal's Knob, &c.,} which it sends 
■off northeastward between the waters of the Catawba and the South Fork, 
as throughout the main chain for a distance of fifteen miles to Ben's 
Knob ; beyond which the chain is prolonged three or four miles in a 
high, narrow, regular ridge of above two thousand feet, called Queen's 
Mountain, 

From this massive portion of the range, especially from the western end 
of it, several spurs make off southward between the waters of First and 
Second Broad, the chief of which are the Bickerstafi and Lookadoo Moun- 
tains, which are, in several points, nearly as high as the main chain. 

The other range, the Brushy, is an independent chain which divides, 
for the greater part of its course, the waters of the Catawba and Yadkin, 
from a point a few miles northeast of Lenoir, for more than fifty miles, in 
a direction a little north of east. This chain a|' o preserves through the 
greater part of its length a remarkable uniformity, in direction and eleva- 
tion, many of its peaks rising above 2,000 feet. The sharp and con- 
spicnous cone of the Pilot, and the Sauratown Mountains, which rise to a 
greater height than any part of the Brushy Mountains proper, are in fact 
only a continuation of this chain 20 miles beyond the Tadkin, which 
breaks through it at tliis point. 

Besides these two principal chains, the western side of the plateau is 
'diversified by many spurs of the Blue Ridge of great elevation, being in 
many cases much higher than the Blue Kidge itself. Among these may 
Ije mentioned the Saluda Monntains on the sonthern border, which con- 
stitutes the State lino for a distance of more than twenty-five miles; the 
Tryon and White Oak range in Polk County, a spur of the Sslnda sep- 
arated from it by the Pacolet river, and from the Blue Hidge, (as is also 
the Salr.da for the most part), by the deep and narrow gorge of Green 
Eiver; the Hungry Monntains, which may be regarded as a contiunation 
of the Tryon range, from which it Is divided by the easterly bend of 
Green River, while it is separated from the Blue Bidgo by the deep valley 
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of Hungry River ; the huge pyramidal masBee about Hickory Nut Gap, 
SBSugarloaf, Bear Wallow, Piagali, and the Pinnacle ; the high ranges 
on the north side of the upper Catawba, upon which are the conspicuous 
Gnminile of Mackey'e Mountain and Wood's Knob; and, most notably, 
the long, regular and massive southerly chains of Linvillo and Jonas' 
Ridge. The last are parallel and approximate, in direction due south 
and separated by the deep and narrow rift of a thousand feet, through 
which flows the torrent of Linville river; and the former of them is 
divided from the Blue Ridge by tiie deep, regular, steep-walled, north 
and south valley of the North Fork. This region presents some of the 
wildest and most picturesque scenery to be found east of Rocky Moun- 
tains; as the Falls of Linville, (whicli make a perpendicular plunge of 
more than 100 feet), and the whole course of that river for upwards of 
10 miles, through the deep chasm whose precipitous and often vertical 
walls rise hundreds of feet and at some points more tlian 1,000 on either 
hand ; and, along the summit of the eastern ledge of Jonas' Ridge, the 
jagged. peaks of Hawksbill and The Chimneys, and between them, on an 
isolated knob, the remarkable quadrangular column of Table Rock, whose 
level top lies nearly 4000 feet above the sea ; ind some 1 5 miles away to 
the north at the head of these spurs, the lofty, ragged summit of the 
Grandfather, nearly 6,000 Ifeet high. The belt of country east of thie, be- 
tween the Blue Ridge and the Yadkin, having a breadth of fifteen or 
twenty miles, is corrugated by numerous southerly ridges making out 
from the Blue Ridge between the tributaries of Catawba and Yadkin, 
many of them more than 2,000 feet high. 

Along the southeastern border of this plateau is another succession of 
sharp knobs and ridges running in a N". N. E. direction, from the southern 
edge of the State near Broad River, including the prominent peaks, 
of King's Mountain, Crowder's Mountain, Spencer's Mountain to An- 
derson's Mountain, in Catawba county. 

The Western Division, or mountain plateau, is bounded eastward by 
the Blue Ridge, and on the west by the Smoky Mountains, (named lo- 
cally in tlie northern portion Iron Mountains, and in the southern Unaka.) 
The general direction of the axis of the plateau is about E. N. E,, its 
entire length, reckoned from its south western termination, in Georgia, to 
its northern, which is prolonged into Virginia 50 miles, is 275 miles, two- 
thirds of it, about 5000 square miles, lying within the territory of North 
Carolina, The following adtriinible description of this region was pub- 
lished by Prof. Gu^'ot, in the American Journal of Scieuce, in 1861 : 

"Although the elevation of the Atlantic plain at the eastern base of the 
mountains is only 100 to 300 feet in Pennsylvania, and 500 in Virginia, 
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uear James river, it is 1200 feet in tbe region of the soureea of the Ca- 
tawba. In the interior of the mountain regions the deepest valleys re- 
Iain an altitude of from 2000 to 2700 feet. From the dividing line in 
tho neighborhood of Cliristiansburg and at the great bend of New River 
tbe orographic and hjdrograpliic relations undergo a coneiderable modi- 
fication. The direction of tlie principal parte of the system is also some- 
what changed. The main chain which borders the great valley on the 
east, and which more to tho north, under the name of the Bluo Ridge, 
separates it from the Atlantic plain, gradually devia'es towards the sonth- 
weat. A new chain detached on the east, and curving a little more to 
the south, takes now the name of Blue liidgc. It is this lofty chain, tlie 
altitude of which, in its more elevated groups, attnins gradually to 5000 
and 5900 feet, which divides in its tiirn the waters running to the At- 
lantic from those of the Mississippi, The line of separation, of the east- 
ern and western waters, which, to this point, fallows either the central 
chain of the AUeghaniee, or the table land rcgiun, passes now suddenly 
to the eastern chain, upon the very border of the Atlantic plain. The 
reason is that the terrace which forms the base of the chains, and the 
slope of which nsnally determines tho direction of the water-courses, at- 
tains here its greatest elevatioTi, and descends gradually to the northwest. 
Tbe base of the interior chain, which runs alongside the great valley, is 
thus depressed to a lower level, and though the chain itself has an abso- 
lute elevation greater than that of the Elne Ridge, the rivers which de- 
scend from the summit ot this last, flow to the northwest towards tho 
great central valley, which they only reach in southern Virginia and 
North Carolina, by first passing across the high chain of the Unaka and 
Sraoky Mountains throngh gaps of SOOO to 4000 feet in depth. 

The southern division thus presents from sonthcast to northwest three 
regions very distinct. The first is the high muunlainons region com- 
prised between the Blue Ridge and the great chain <if the Iron, Smoky 
and TJnaka raountains, whic]i separates North Carulina from Tennessee. 
It commences at the bifurcation cf tho two chains in Virginia, where it 
forms, at first, a valley of only ten to fifteen miles in breadth, in the 
southern part of which flows New river ; it then enlarges and extends 
across North CaroHna and into Georgia, in length mure than 180 miles, 
varying in breadth from twenty to fifty miles. The eastern chain, or 
Blue Ridge, the principal water-shed, is composed of many fragments 
scarcely connected into a continnons and regular chain. Its direction 
frequently changes and forms many largo ("nrves. Its height is equally 
irregular. Some groups, elevated some 5000 feet and more, are sepa- 
rated by long intervals of depression, in which are found gaps, whose 
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height IB 2200 to 3700 feet, bnt little above the height of the interior 
valleys themselvea, with which they are eonneeted. The interior, or wes- 
tern chain, is much more coutinuona, more elevated, more regular in its 
direction and height, and increases very uniformly from 5000 to nearly 
6700 feet. 

The area comprised between these two main chains, from the sources 
of the New Kiver and the Watauga, in the vicinity of the Grapdfather 
Monntain, to the southern extremity of the system, is divided by trans- 
verse chains into many basins, at the bottom of each one of which runs 
one of those monntain tributaries of the Tennessee, which, by the abun- 
dance of their waters, merit the uame of the true sources of that noble 
river. Between the basin of the Watauga and that of the Nolechncky, 
rises the lofty chain of the Roan and Big Yellow Hountains, The north- 
west branch of the Black Mountain and its continuation as far as the 
Bald Mountain, separate the basin of the Kolechncty from that of the 
French Broad river. Between the latter and the Big Pigeon river 
stretches the long chain of the Pisgah and the New Found Mountains. 
Further to the west the elevated chain of the Great Balsam Mountains 
separates the basins of the Big Pigeon and the Tuckasegee ; next comes 
the chain of the Cowee Mountains, between the latter river and the Little 
Tennessee. Finally the double chain of the Nantehaleh and Valley 
Kiver Mountains separates the two great basins of the Little Tennessee 
and the Hiwassee. The bottom of these basius preserves in the middle 
an altitude of from 2000 to 2700 feet. The height of these transverse 
chains is greater than that nf the Blue Kidge, for they are from 5000 to 
6000 feet and upwards ; and the gaps that cross them are as high, and 
often higher, than those of the Blue Ridge. In these interior basius are 
also found groups, more or less isolated, like that of the Black Mountain, 
which, with the Smoky Mountains, presents the most elevated points of 
the system. 

Here then, through an e!:tent of more than one hundred and fifty 
miles, the mean height of the valley from which the mountains rise is 
more than 2000 ieet ; the mountains which reach 6000 feet are counted 
by scores, and the li>ftieet peaks rise to 6700 feet, while at the north, in 
the group of the White Mountains, the base is scarcely 1000 feet, the 
gaps 2000 feet, and Mount Washington, the only one which rises above 
6000 feet, is still 400 feet below the height of the Black Dome of the 
Black Mountains. Here then, in all respects, is the culminating regioa 
of the vast Appalachian system." 

There are several striking features ot this interesting region, which it 
is worth while to emphasize still further. 
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1. The general form of the plateau, as to contour, is that of a long, 
narrow loop, or a mneh flattened and somewhat distorted ellipse, being 
widened in the middle by a southward bulge in the region of the French 
Broad river, and the soiitbern half liaving twice tlie breadth of the 
northern ; the average being about 30 miles, the maximum 50, and the 
minimnm not more than 15. 

2. The narrowest part of the plateau (about the Grandfather) is also 
the highest, having an altitude of about 3500 to 4000 feet, while the 
average for the whole does not exceed 2600. 

3. Abont the rim of this highest and narrowest part of the platean 
(the highest table land east of the MissisBippi), rise the culminating points 
of the Appalachian system, the Roan, tho Grandfather and the Black, 
representing the three sub-systems into which it divides itself in this 
region, viz: the Smoky Mountains, the Blue Bidge and the transverse 
ranges, the Black being the highest point of the whole Appalachian 
system, and the Grandfather the highest point of the whole range of the 
Blue Ridge ; the Boan, although one of the highest aud hugest masses of 
the Smoky Mountains, is exceeded in elevation a few hundred feet in a 
more southern part of that range. 

4. From the borders of this portion of the platean eight considerable 
rivers take their rise, radiating to all points of the compass, viz: North 
Toe, Elk, Watanga, New Eiver, Yadkin, John's Kiver, Linviile and 
North Fork, being the bead waters of the Tennessee, Ohio, Yadkin and 
Catawba. 

5. In a general view, the two chains, — the Blue Eidge and the Smoky,— 7 
are to be regarded as one, constituting with their cross connections, an 
expanded, as well as much elevated continuation of the Blue Kidge 
proper, (the eastern range of the Appalacian system), which separates the 
great Appalachian valleys, — Valley of Virginia and Valley of East Ten- 
nessee, — from the Atlantic plain j standing to this mountain system and 
to the Atlantic ocean as the great plateau of the Bocky Mountains does to 
that system, and to the Pacific ; the whole broad backed swell having 
been carved and grooved transversely and variously by atmospheric agen- 
cies, into an irregnlar and double connected chain, the real crest of it, the 
dominant ridge of the whole, (the proper Blue Kidge in this view), being 
thrown to the western margin, (the Smoky Monntains); the Blue Kidge 
being only the eastern depressed margin of the first and higher plateau, 
or upper bench of the Atlantic slope; a view which would be obvious 
enough, but for the singular and altogether exceptional fact that the 
drainage of this plateau is thrown to the west, the streams rising along 
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its esBtern and lower harder, and breaking bj deep ciiaBins, through tbe 
more elevated and massive western barrier. 

6. The Blue Ridge, then, ie not so much a regnlar and well defined 
mountain chnin, as the straggling broken line along which the mountain 
table land breaks off and drops down (about 1,500 feet) to the level of 
the second slope, or submontane plateau, already described, presenting 
the appearance of a hnge scarped ferrace-like wall. 

Along this terrace edge, or near it, generally rises a low ridge or suc- 
cession of hills and knobs, separated by " gaps " which are sometimcE lower 
even than inuch of tbe adjacent plateau. At several points, however, this 
ridge is removed several miles westward of llie actual margin of the 
plateau, and the waters arc thrown off to the east, in such cases, by falls 
and rapids. Tbe valley of upper Linville is a conspicuous example of 
this exceptional structure, the real bounding ridge Jiere being Jonas' 
Ridge and the north end of Linville Moantain, .the river breaking 
through the gap between them at Linville Falls, And another instance, 
with conditions a little modified, is presented on the eastern border of 
Henderson county, where the Blue Ridge as seen from the west, almost 
disappears, as at Reedy Patch Gap and Bntt Gap and the whole space 
between, of 10 or 12 miles. Here the bounding eastward ledge, con- 
sisting of the Tryon and Hungry ranges is cut oft' and broken in twain 
as in the former case, but the valleys between have been grooved down 
by the torrents of Green and Hungry rivers, until they are no longer 
considered, at least for the greater part of their course, as belonging to 
the higher plateau. 

7. Such being the ■character of the Blue Ridge, naturally enough, its 
bighejt summits and most imposing masses are not found gorierally on the 
ledge itself, but thrown off to tbe east or west, on its spurs, and at varions 
and sometimes considerable distances. Tbe Black mountains are a nofa* 
ble example, and Tryon and Sugarloaf and Swannanoa and many others. 
The general course of tbe Bluo Ridge across the State from the south- 
western corner of Henderson county, near CiEsar's Head, to Fisher's 
Peak in the northeastern corner of Alleghany county, where it crosses 
into Virginia, is N. E. a little E., but its patli between these points is a 
very crooked, broken and recurved line. From the head waters of Green 
River, it makes a quadrant sweep around Henderson euunty by east to 
north, holding this Litter course by Reedy Patch and Hickory Nut gaps, 
and for 25 miles tn the High Pinnacle, where the spur of t!ic Black meets 
it and takes up the line. From tbis point it pursues for 30 miles a nearly 
direct line about N. N. E. to the upper waters of Linville, where it bends 
gradually more to the east for ten miles and then makes a sharp curve 
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by east to soiitli, around the liead springs of that river to the Grand- 
father, from which point it reaehea tlie southwest corner of Alleghany 
county near the Peak mountain by azigzag lines — east, north, east, and 
again north ; after which its course is nearly east, until it touches the 
border of Surry connty, when it takes a N. E. course, in which direction 
it leaves the State st Fisher's Peak. 

The chain of the Smoky Mountains is broadly contrasted with the 
Blue Ridge in its greater regularity both in direction and elevation, its 
greater elevation, aod especially in the excessive depth of its gape, which, 
from the peculiar structure of the pldteau already noticed, become enormous 
chasms or water gaps of 3000 and 4000 feet depth, through which the 
drainage of the plateau escapes. Tiieso gaps are more than a thousand 
feet lower than those of the corresponding parts of the Blue Ridge. 

Balda.— These are natural meadows whicli are found on the rounded 
tops of many of the highest mountains. They are treeless, aod are in fact, 
like the savannahs of the cast, simply prairies. The mountains are usually 
covered with heavy Ibrestp, quite to their summits, but a number of the 
liighest knobs, especially in the Smoky chain, and in Mitchell and Yan- 
cey counties, have their dome-like tops quite bare of trees. The eleva- 
tions of these lialda is generally near or above 6000 feet. Tlieir baldness 
of course has a different cause from that of savannahs and prairies. 

The heavy forest growth of the valleys and lower slopes and benches 
of the mountains is gradually dwarfed toward the bald summits, so 
that these are surrounded by a fringe of stunted shrubby oaks, beeches, 
&c. Ltoubtless, therefore, the rigor of the climate on these exposed 
heights has mach to do with their botanical features, the vegetation 
\i&viDg » very hiffh latitude aspect, as the abundance of fire, hemlocks, 
&c., testify. But this alone will net account for them, since there are 
many much higher peaks and ranges both in the Smoky and Black which 
are clothed with dense forests of large trees. 

The most extensive and best known of these balds is that of the Roan. 
There is, in fact, a snccesaion of them, five or six miles. Dr. Mitchell 
thus describes the Roan with its bald top : " It is the most beautiful of 
all our high mountains. With the exception of a body of rocks, looking 
like the ruins of an old castle, near its southwestern extremity, the top 
of the Roan may be described as a vast meadow, without a tree to ob* 
struct the prospect ; where a person may gallop his liorse for a miie or 
two, with Carolina at his leet on one side, and Tennessee on the other^ 
and a green ocean of mountains raised in tremendous billows imme- 
diately around him." 

The Big Bald, a mountain of 5550 feet elevation, in the northwest 
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corner of Yancey county, gets the name from the character of its eon- 
apieuous, bare, dome-Hke sninmit, which is covered with natural 
meadows like the Eoan. 

Geological strvcture and origin of mountains. — The simplest and the 
geueral and popular conception of the structure and mode of formation 
of mountains is, that they are the result of a simple upward bending of 
the strata, whiyh will therefore be found sloping upward on both sides 
towards the axis of elevation. This is 'in fact the strnctare observed in 
many instances, and no doubt most of the existing mountains are the 
result of various subsequent modifications of such an original structure ; 
but in most cases it has been entirely obliterated by denudation, that is, 
by the action of the atmosphere and the frost in disintegrating and 
breaking down the rocks, and of water in removing the debris, &o that 
all the existing forms of land surface, its topographical features, the 
motmtains, bills and valleys, are the result of a long continned process of 
atmospheric senlpture. The simple anticlinal structure resulting from 
the folding and flexure of the strata is not often observed, A very com- 
mon modification resnlts from a fracture along the crest of such an an- 
ticlinal fold, through which the atmospheric forces attack the edges of 
the softer and more disintegrable strata and scoop out a valley along the 
ridge; and the process may go on, underminiug and removing also the 
harder and more resisting materials until a wide valley is opened between 
two raonoclioal ledges bounding it on either hand; or, one or both of 
these may be entirely removed, leaving no signs of the former elevation 
except the opposite dips of the strata, or only an occasional projecting 
ridge or knob of refractory rocks ; or the deepening and grooving may 
be continued far below the original valleys, so that these become the hilla 
and mountains, with, of course, a synclinal structure, the strata on either 
side incIiniDg towards each other downward. The mountains of this State 
do not present a well defined example of either the anticlinal or the syn- 
clinal structure ; they are all monodinal ; i. e., the rocks composing them 
all have one dip, often very confused, and generally quite steep ; they are 
simply projecting ledges of the hard and difficultly decomposable rocks, 
left by the erosion of the neighboring softer strata. 

The topographical features of the mountain region of the State above 
briefly sketched, are not accidental. There can be no doubt that here 
was once a lofty platean higher than the highest summit of the Black, 
and comparable in elevation to the present great table land on the wes- 
tern side of the continent, between the Eocky Mountains and the Sierra 
Kevada. The destructive action of atmosplieric agents, chemical and 
mechanical, — water, frost, oxygen, carbonic acid, — have by theirinceseant 
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play thro tigh the unconnted centuries which make the lifetime of a con- 
tinent, disintegrated and worn away the vaet mass, until it is but a skele- 
ton of what it was, traneporting the ruins encceaeively to lower levels, 
and finally to the sea. Of course in this procees the softer rocks, as the 
shales, limestones and certain micaceoas slates, would suffer a greater 
amount of abrasion than the harder masses, such as the siliciousand horn 
blendic slates, schists and gneisses. Hence tlie present mountain chains 
are composed of the latter, while the rivers have scooped out their val- 
leys through the tracts occupied by the former. 

There are abundant illaattations of these statements throughout this 
interesting region. It will be sufficient to cito the great valley of Chero- 
kee, hewn out of the limestone, and following that formation closely, far 
down into Georgia; the valley of the French Broad through Transylva- 
nia and Henderson, which has been excavated in a similar and easily dis- 
ihtegrable rock ; and the valleys of Yadkin and Catawba, The rivera 
east of the Blue Ridge usually take a course at right angles to the direc- 
tion of that chain, for the obvious reason that that is the line of quickest 
descent. But these two last named rivers form an exception to the rule,. 
striking off for fifty or sixty miles in a northeasterly course, nearly paral- 
lel with the Blue Eidge, taking the tract of the softer rocks and making 
a grand easterly sweep around the harder strata of the Brushy and South 
Mountains. 

The great geological fact underlying and explaining much that is pecu- 
liar in the grand topographical outlines of the State as above sketched, is 
the existence of a transverse line of movement, or axis of uplift in this- 
part of the Appalachian system. This is sufficiently evident from one 
observation, — that the dips of the later formations are north along the 
northern border of the State, and southerly along the south and south- 
easterly outcrops of the same beds. And the dips are by no means in- 
significant, ranging from 15 to 70 degrees. To explain these facts there- 
is required quite as great an upheaval along an east and west axis as is 
sufiicient to account both for the excessive elevation of the continental 
mountain system in this region and for the great eastward protrusion of 
the Atlantic coast line. 

Valleys. — There are no great valleys in this State comparable to the- 
Valley of Virginia, or the Valley of cast Tennessee. But each of the 
numerous rivers has hewn out a narrow valley for itself, in the bottom of 
which lies its present channel. The most consideraljle and best defined 
of these are found in the mountain region just described. The most 
notable and the largest among them ia the Valley of the French Broady 
which is about 50 miles lop^ and has a varying breadth of 10 to 25 miles. 
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Iiaving in Transylvania county a great extent of level ami very product.^ 
" bottom " land ; bnt for the most part it ie traversed by many epnre, 
ridges and Becoiidary chains of inoiintftins from whose intervening valleys 
and gorges come the nameruiia tribataries of the F. R, River. 

The other mountain valleys are of the same description, but are gen- 
erally narrower and basin or trough-like, and have been excavated in the 
eame manner by the rivers which drain the succcesive areas between the 
transverse chains already described and are flanked by nnmerons pro- 
jecting fpiirs and ridges of the surronnding mountain?, between which a 
iniiltitdde of subordinate tributary valleys ramify. There are in the valleys 
on all thcfo streams considerable level areas, or " bottoms" of great fer- 
tility ; a3 in that on Valley River in Cherokee, wliicli is next in extent 
to that of the French Broad ; parts of the Tennessee Valley and of the 
Tuckaaege V.; of the Valley of the Pigeon, and of tliat of Neio River 
in Watanga and Ashe; and there are many others of less extent, but of 
exquisite beauty and fertility. Many of these are thickly settled and 
highly improved. 

The Valley of NantehaUh is a very narrow and deep gorge between 
two appro.\imate and very high mountain chains ; and that of the lower 
Tennessee is similar, but deeper and more rugged. 

Eastward of the Blue Ridge, in the piedmont region, are the 
Valleys of the Upper Catawba atid Tadhin, already referred to; 
which may, in a general way, be considered as consisting of the entire 
basins or troughs between the parallel chains which enclose them, and so 
are 15 to 20 miles wide^ but the level laud along these streams and inter- 
jected between the monntatn epnrs, often qnite to the foot of the Blue 
Ridge, as the fine valley of the North Fork in McDowell, is seldom more 
than a mile wide and frequently becomes very narrow, or quite disap- 
pears. Some of these openings, aa Happy Valley on the Yadkin, and 
Pleasant Gardens on the Catawba, are among the most picturesque re- 
gions to be found in any country. 

Of the same general description are the valleys of all the rivers in 
in their courses through the piedmont and hill country of the State, — the 
Broad and its tributaries. Green Itiver, &c. 

The Valley of the Dan liiver, which lies along the nortiiern border 
of the State, from Stokes connty to Person, has a large drainage surtacc, 
with undulating and hilly slopes of 5 to 10 and 12 miles, lying partly 
in this State and partly in Virginia, and presenting a variable breadth of 
" bottoms," among which are some of the best farming lands in the State. 
The bed of the river is generally 200 to 300 and occasionally even 400 
feet below the adjacent ridges or divides. When this river returns into 
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the State, in Warreo county, some 20 miles above Weldon, after a wide 
(.ietoiir iriti* Virginia, having changed its name to Hoanoke, the v&Woj 
preserves its character, as above deeeribed,, until , it widens out into the 
broader "bottoms" and cypress swamps pf the eastern champaign ; butstiil 
presenting occasional bluffs, especially on the south side, while its flood 
plain often spreads out to a breadth of several miles. Ths Valleys of the 
lower Yadlein and Catawla, with those of their tributaries, chiefly the 
South Yadkin ani South Fork of Catawba, (the former of whicli, about 
50 miles broad, resembles that of the Dan in extent as well as in depth 
of excavation, that of the Catawba being very narrow), traverfo the 
middle region of the State in a ilirectioii nearly at right angles to that of 
the Dan. At some points nj' tlieir conrse, as at Mountain Island of the 
Catawba and the narrows of the Tadkin and through a considerable part 
of Montgomery and Ricliraond counties, tlie hills close in upon the nar- 
row channel of the streams qnite obliterating the valley, or reducing it to 
the smallest dimensions. But at many points, also, tliey open out into 
wide and tertile reaches of bottom land, often projecting in broad sinuses 
between the neighboring hills and presenting areas of snflicient extent 
for a succession of fine plantati-nis. Similar bottoms, often of consid- 
erable extent, are found in the narrow valleys of the Deep and Saw, and 
ol the Neu36 and the Tar rivers, which also lie in a direction but little E. 
of south, in their course through the hill country, the two former uniting 
to form the Cape I'^ear, wbich pursues the same conrse to the. sea, and the 
two, latter turning more to the east as they reach the seaboard plain, 
tb.rongh which these, as that of the Cape Fear, resemble very closely the 
Roanoke valley spreading out, especially in their lower reaches, in some 
instances to a breadth of several miles of fertile " bottoms," 

It wonid be tedious to mention all the valleys, even those of consid- 
erable extent and importance, as there is no county or corner of the 
State in which they do not oonstitnte a very important part, and always 
the best part of the cultivated lands ; and their bottoms contribnte a very 
considerable proportion of the annual aggregate of the crops of the State. 
R1VEK8. — The river system of the State is very unique, being determined 
by the peculiar topography already described. The rainfall being very 
copions, numerous and abounding etreao^B, make North Carolina one of 
the best watered {or rather, the beat drained) countries in the world. 

And since the highest mountains and tablelands of the eastern half of 
the continent are found here, these rivers, in making theidescent.to the 
sea level, develop an immense amount of mechanical power. 

It also follows from the same topographical fact of the occnrrenee horc 
ot the culminating masses and peaks of the Appalachian Mountains, that 
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tbe rivers of the State flow off to all points of the compass. Thus the 
New River takes a N. E, oonrso to the Ohio; the other rivera of the mouo- 
tain piateaii flow N. W. and W. to the Tennessee (and the Gulf) ; and tbe 
coarse of those rising in the sooth and east slopes of the Bine Bidge is 
south, sontlieast and east, reaching the Atlantic at numerous points from 
the coast of Georgia aronnd nearly to Virginia. 

The mountain plateau is drained by six large rivera, or rather systems 
of rivers, and three smaller ones. In the extreme western portion of the 
State is the 

Hiioasaee River, with its two largo tributaries, Noitdey Hwer and 
Valley Miver, draining the two counties Cherokee and (jlay,-i-an area of 
about 650 square miles. The general course of thee6 waters is west, 
and the deBcent from the upper valleys at the foot of the mountains, 
(about Valleytown, for example), to the State line, is some 8 or 900 feet, 
and their aggregate length (within tho State) some 7S miles. Coming 
eastward, the next in order ia the 

Tennessee Eiver and its affiliated streams, Cheowah, Nantehaleh, 
Tuckaaege and Oeonaluftee. These are all large streams, and, united, 
tbrm a river, which, by the abundance of its waters, constitutes one of 
the principal Bources of that great continental stream which carries its 
Qame for a thousand miles to the Mississippi. Its drainage area is about 
1500 miles, including the counties of Graham, Swain, Macon and Jack- 
son. The united length of these rivers is not less than 200 miles. The 
tall of tbe Tennessee, from the town of Franklin to the State line, where 
it cuts through the Smoky Mountains in a stupendous chasm of 4000 feet 
depth, is over 900 feet. The fall of the Tuckasege, (which is equal in 
volume of water to the Tennessee itself), from the Forks to its confluence 
with tlie Tennessee, ia about 1000 feet, and that of Nantehaleh and of 
Oeonaluftee nearly as much. 

The third drainage area, that of Pigeon Hiver, is about 500 square 
miles, being limited to Haywood county; and this stream is smaller than 
the Tennessee in tho same proportion as its surface of drainage is less. 
Its length is 50 to 60 miles, and the fall from the upper valley to the 
border of the State of Tennessee about 1000 feet. 

The French Broad Ri/oer with its numerous large creeks and four 
considerable tributary rivers, Mills River, Swannanoa, Ivy and Laurel, is 
nearly as large as the Tennessee, and drains nearly aa great a territory, 
measuring some 1,400 square miles. The fall to the State line below 
Paint Rock, counting only from the mouth of Little river, is 824 feet, and 
the aggregate length above 150 miles. 
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The Noleekucky receives its wiUcre from the high culminating plateau 
previouBly describee), draining the slopes of the Black, the !Roaii and 
Grandfather. Its principal tributaries are C'aney River, and Tforih Toe 
and South Tte. The aggregate length is 100 miles, and the fall from 
the piatean of the Old Fields of Toe to the State line, more than 1,500 
feet; drainage area 600 square miles. 

Mlk liivei' rises in the neighborhood of the Grandfather, and has a 
course of only some 12 or 16 miles within the State, draining a single 
narrow basin of not more than 30 square miles between the Yellow and 
Beech Mountains, and is a tributary of the 

Watauga River, which it enters beyond the boundaries of the State. 
This drains an area of 100 square miles, lying between the last named 
range, the Blue Ridge, and the heavy cross chain of the Rich mountains. 
Its- tall from the mouth of Boone Fork, is some 500 feet, and its length 
inside of the State about 20 miles. 

New River differs from all the other streams of the State in that it 
flows northward, into the Ohio. Ite drainage surface is quite large, cov- 
ering the three counties of Watauga, Ashe and Alleghany. Its waters 
are chiefly contributed by two nearly equal rivers. North Fork and South 
Fork, which unite near the Virginia line, in the northeastern corner of 
Ashe, taking thence an east course along the margin of the State, which 
it re-enters about midway of Alleghany county, where it impinges against 
the Peach Bottom mountains, the last of the cross chains, and is deflected 
into a course a little east of north, towards the Kanawha Valley in Vir- 
ginia. Its aggregate length, within tlie State, is nearly 100 miles, and its 
fall 700 feet, at least. This is one of the larger mountain rivers, — of the 
same order of magnitude with the Hiwassee, French Broad, &c. Drain- 
age surface (in N. C.) 700 square miles. 

There is a common feature of these streams that is worthy of special 
remark, viz: that through a considerable part of their very tortnoos 
course across the plateau from the Blue Ridge to the Smoky, the amount 
of their fall per mile is frequently quite small, not greater than that of 
the rivers east of tho mountains, the greater part of their descent oecar- 
ring within the gorges through which they force their way across the 
Smoky chain, bo that many of them present navigable channels of con- 
siderahle extent. The French Broad, for example, has a fall of leas than 
3 feet to the mile from Brevard to Asheville. 

And again, the dominancy of the western chain of raonntains frequently 

asserts itself in a very striking manner, notwithstanding it is obliged, 

sooner or later, to give passage to all the streams of the plateau. The 

French Broad is a striking illnstration as well ae North Toe and New 

16 
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Biver, (Sontb Fork) ; all tbeee being tbrown ofi by tbe steeper elopes 
and more rapid torrents from the western escarpments and hurled against 
the vcr; crests of the Bine Ridge, along which they wander lingeringlj 
in slow and tortnons course, as if anxionsly seeking the shorter passage 
to the sea; bnt finally torn, as it iu deeperation, and plunge with roar 
and foam against the frowning ramparts which bar their way to (he w^t. 

In addition to these rivers which flow west and north, there are several 
others which take their rise along the eastern and southern margin of the 
tableland whose course is eastward and southward, as LinviUe River 
which drops from the high tableland at Linvilte Falls ; and Green Rivef, 
which baecnt its way down through a gradnally descending narrow valley, 
or trongh, along the edge of the plateau, for 20 milex before it breaks 
throngh the eastern barrier of the Tryon range; having a fall to this 
point, (troin the ruad croesing near Saluda Gap), of not leas than 800 Teet ; 
and to thesa may be added Toxaway River, \f hose head streams drain the 
tableland of the southern end of Jackson and Transylvania conntief ; and 
tbe bead streams of the Chatooga, out of Casher's Valley and Hori>c Cove. 
Eastward of the Blue Hidge the rivers may be grouped intoyt>Mi- systems. 

The first will comprise the waters which drain tbe southern slope of 
the piedmont plateau, and which make their exit in a general course a 
little east of south, by tbe channels of Broad River and South Jf'orh of 
Catawba; the latter rising in tbe flanks and spurs of the South Moun- 
tains, and the former receiving its waters, in part, from that range, (by 
way of Buffalo Creek and First Broad and Second Broad rivers, but 
chiefly from the eastern slope of the Bine Ridge, Green River being its 
largest affluent.) Broad River has, with its tributary rivers, a total length 
of 110 miles, and drains an area of 1250 Bqtiare miles, inchiding Polk, 
Rntherford and Cleavcland counties ; and the South Fork, a length of 
75 miles, draining portions of Burke, Catawba, Lincoln and Gaston, — 
seme 800 square milas, — its confluence with the Catawba having deter- 
mined an important corner of the southern boundary of the State. The 
fall of these waters, from the foot of the mountains to the State line, 
may be stated generally at about 900 feet, croeaing the border at eleva- 
tions of COO and 500 feet, by the channels of Green and Catawba rivers. 

The second river system is that which drains the northern half of the 
piedmont, and is represented by the two large streams, Catawba and 
iTadkin, whose general conree ie a few degrees north of east to the point 
where they leave this plateau, emerging by a sharp curve, in a south- 
erly course at right angles to the former. It is noticeable that both these 
rivers receive the more part of their waters and all their larger tributa- 
ries from the north ; those of the Catawba, North Fork, LinviUe, Upper 
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Creek, Jnkn^ 8 Siver, Lower Creek a.T[A l\\e iSiree " Little liivera" ; those 
of the Yadkin, Lewis's Fork, Reddiis River, Mulberry, Roaring Creek, 
Rig Etkin, MitohelPe River, Fisher^ River and Ararat, hesides a mul- 
titude of creeltB, large and small, entering on both sidee. 

TheBfi rivers, npper Yadkin and Catawba, are of nearly equal size, and 
the fall is nearly the same, being, for the Catawba, a little over 500 feet, 
counting from Old Fort to the great bend, a distance of 75 miles ; and 
for the Yadkin, from Kichlands to the bend, 100 miles. Their combined 
drainage area is more than 2500 square miles. 

After entering the midland region of the State, these rivers properly 
belong to the fourth system and pursue a parallel course, which is a little 
east of south, but show very marked differences in other respects ; the 
Catawba having an additional length, to the State line, of some 70 miles, 
a fall of 300 feet, and draining a narrow vaiiey of 10 to 15 miles breadth, 
— an area of not more than 700 square miles, and receiving no impor- 
tant tributaries from it, while the Yadkin has an additional length of 150 
miles, a fall of more than 700 feet, and drains a wide valley of au aver- 
age breadth of 50 miles and an area of more than 5000 square miles ; re- 
ceiving, besides a number of large creeks, live considerable rivers, two 
from the west, South Yadkin and Rocky Rivei; and three from the 
east, LitiU Yadkin, Vwharrie and Little River, thus becoming tbo 
largest river in the State. The aggregate lengths of these twin streams 
and their confluents in this State are respectively some 325 and 550 
miles. 

Both these rivers are navigable for the most part of their course 
through and even beyond ihe midland region, except at a few shoals and 
rapids, most of them easily surmounted by canals, jetties, &c. Such im- 
provements were undertaken about 50 yeara ago, but never completed 
There were ni) serious obstructions on the Catawba, and that river was 
navigated for some years by flat boats, and the Yadkin also furnished an 
outlet for the produce of several counties up to the foot of the Blue 
Ridge. The Narrows, however, constitnted au obstruction of a suf- 
ficiently formidable character to defeat the enterprise undertaken by the 
State for the improvement of that river. 

The third river system is that of the Dan and its tributaries, which, 
with the Roanoke, (its continuation), drains the eonntiesalong the north- 
ern border of the State from Surry county to Northampton, — almostfrom 
the Blue Ridge to the coast ; although in the middle part of its course it 
makes a northern curve into Virginia. It is the longest river in the 
State, its distance, measured along its course from tho northern border of 
8tokes to the mouth, being more than 300 miles, and it is further notAble 
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as the only one of all tlie rivers rising in the Blue Rid;re wliidi reaches 
tbo Atiniitic within the State. Its drainage area (in Xortli Carolina) ig 
sbont 300U square inileB, and aggregate of river lengths, 325 miles ; its 
principal tributaries being Town Fork, coining in from the west, in 
Stokee connty ; and Mayo Rioer and Smith's River, which enter on the 
north side, in Rockingham, and ffico, in Person. Its fall from Daiibury 
to the sea is CS6 feet. It is navigable the whole distance from the east- 
ern border of Stokes, except at a few shoals and rapids, and tliese are 
easily overcome by canals and other simple contrivances of the system Of 
slack water navigation ; and in fact, siich improvements were once par. 
tially eitected and the whole length of the river navigated ; and steam- 
bouts now ascend to tlie lower falls at Wcldon, and flut boats are used on 
tlie other navigable Etrctcbes to the borders of Stokes connty. It dis- 
charges its waters by several mouths into Albemarle Sonnd, 
. The fourth River sygtem includes thefbnr streams which rise along the 
sonthern slope of the easterly ridge, or waterehed whose northern de- 
clivity is drained by the Dan, viz : Tar River, Netiso River, Haw River, 
Deep River and Cape Fear, (and the lower portions of the Yadkin and 
Catawba, as above described). 

Tar River rises along the west side of Granville conniy and artiong the 
monntainoiis swells on the eastern edge of Person, and Hows first in a S. 
S. E, course, and then more easterly, receiving several large tributaries, 
and drains most of eight counties, an area of nearly 5,000 square miles. 
The fall, from the junction of North Fork, is more than 400 feet, the last 
considerable water power occurring near Rocky Mount, on the Wil- 
mington and Wcldon Railroad, the seat of Battle's cotton factory. It is 
navigable to Tarboro', 14 miles east of the Railroad. Its aggregate length 
is 17i> miles. 

Neune River has its head waters among the same liighlande, in the 
south of Person and Orange counties, and pursues the same course as the 
Tar, to Smithfield, the head of navigation, in Johnston county, and 
then making a similar easterly turn, reaches Pa mplico Sonnd at Newberu) 
receiving at this point a large tributary on the south side, in the Trent 
River. Its breadth at Newbern is two miK>-, and it rapidly widens to 
live, and at length to seven and eight miles, its fall from the northwest 
corner of Wake county, where it takes origin in the union of three streams 
at one point, [Flat River, Little River and Eno), to Newbern, is about 
340 feet ; aggregate length, (adding that of two other large af&uents, Con- 
tentnea and (another) Little River, which enter from the north), about 
32S miles, and drainage area very near 5000 square miles. 
Haw River and Deep River, the components of the Cape Fear, rise in 
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Rockingham and Guilford conntiee, and flow 8. S. E., tho latter makiDg 
an eastward sweep from the southeast corner of Randolph along {he 
southern border of Chatham, till it meets the former in the southeast 
corner of the latter county, the imited waters pursuing the same average 
course (in the Cape Fear) to its mouth in the eontheaat corner of the 
State, 30 miles below Wilmington. Haw River receives two large tribu- 
taries, Alamance Creelt and iVew Hope River. Its fall fi'om the Pied- 
mont Railroad crossing, in the northest corner of Guilford county, to its 
conflaenee with Deep River is 470 feet, afFordingwith its affluents, mauy 
excellent water powers, a number of whith have been utilized in cotton 
factories, flouring mills, ifec. Deep River, which rises in the western part 
of Guilford county, has a fall of eome 600 feet from the crossina; of the 
North Carolina Railroad, and drives a number of mills and factories, chiefly 
in Randolph coimty. Its largest tributary ia. Rocky River in Chatham. 
The Capo Fear is navigable to Fayetterille, more than 100 miles above 
Wilmicgton ; and its upper portion was once improved by the State at a 
coat of nearly $1,000,000, and navigated its whole length, as well as some 
80 miles of Deep River, through the coalfields and iron beds. The fall 
from the confluence at Haywood is 135 feet. The aggregate length of 
tho Cape Fear and tributaries is not loss than 500 miles, including Upper 
Little River, Lower Little River and Rockfisk Greek on the west, and 
two large navigable rivers from the east, viz: Black Jiiver, entering 12 
miles above Wilmington and draining Sampson and portions of Cumber- 
land, Bladen and New Hanover connties, and Wroth East River, con- 
fluent at Wilmington. The drainage is not less than 8,000 square miles. 
Wew River, with its branches, is nearly confined to Onslow county, rising 
in the border of the great swamps of Jones. For 15 miles this is a tidal 
river, 2 to 3 miles wide. 

In the southeastern angle of the State are two other water courses of 
considerable size: Z-umher River, which rises in Montgomery county, 
but derives its waters chiefly from Richmond and Robeson, passing the 
State line in Columbus, with a tall to this point of some 200 feet, and a 
drainage of 1,800 miles ; and WaccaTnaw River, which rises in the lake 
of the same name in Green Swamp, and after a southerly course within 
the State of some 30 miles, and a fall of about one foot to the mile, en- 
ters South Carolina, and flowing parallel to the coast for about 50 miles, 
enters the Atlantic, with the last named stream, by way of the Peedee.at 
Georgetown. Both these rivers are beatable for considerable distance 
within the State, the latter quite to the lake. 

In the northeastern part of the State are several broad navigable rivers 
which drain this much watered angle of the State, — an area of some 2,500 
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Bqnare mileB, in a southerly direction, into Albemarle Sound. Of tliese 
the Chowan ia the largest, — with the Meherrin, abont 100 miles long, and 
Daviii;able bejond the State line ', and having a fall from the point where 
the latter croeeea the border of some 40 feet. The other of these riven, 
Perquimans, LitUe Siver, Pasquotank &nA North Rivei', rise in the great 
tracts of 6waiijpB near the State line, and Iiave a scarcely perceptible fall 
of less than one foot to the mile, terminating in wide bay-like arms of the 
aonnd. And the other rivers which drain the alluvial and swampy re- 
gions near the sounds are of the same character, — broad and navigable, 
but withlittle fall, and therefore of no interest in a manufacturing point of 
view. 

On the sonth side of the Albemarle enter two anch streams from tho 
great swamps of Hyde and Tyrrell counties, ihQAUigator and the Scup- 
pemong. 

Pitngo Bi/oer is a wide stream of like character, which flows from these 
last swamps southward into Pamplico Sound, entering at the same point 
with the Tar, (or Pamplico) Kiver, and is not lees tlian three miles wide 
at its mouth. Midway between Tar andj Neuse, is Bay River, 1 to 3 
miles wide. Between tlie Neuse and Cape Fear are several other very 
short and broad tidal streams, as, White Oak River, from the swamps of 
Jones county, and Newport and North River in Cartcrel county ; and 
soutli of the Cape Fear, Lockwood's Folly and Challotte. 

It will be found, by summing the aggregates of the river-lengths of all 
the river systems of tho State, that the total aggregate ia about 3300 
miles, (just the length of the Missouri from its source to the Gulf), and 
their total fall about 33,000 feet, or an average of 10 feet to the mile. 

If, then, we imagine a river of about the average size of those above 
deecribed, say the Haw, or the Neuse, with a length and fall equal to the 
above aggregates, we shall reach a very simple conception of the matter. 
Or perhaps we may even more readily grasp the totality of these results by 
taking one of the above described river systems as furnisliing, in its 
length, fall, and drainage area, units of which the graud aggregates for. 
the whole are simple multiples. The Neuse for example, drains an area 
of 5000 square mitea, has a total length (with its tributaries) of about 
325 miles, and the aggregate of the falls of the main river and its prin- 
cipal affluents is nearly 1100 feet, so that this river system, if the fall 
were three times as great, would bear the simple ratio of one-tenth to all 
tlie total aggregates for the State ; that is to- say, ten river systems equal 
to that of the Neuse, but with three times its fall will represent the ex- 
tent and dynamical eifeet of the whole river system of the State. 

Water Powee. — It will be apparent from the foregoing rapid sketch. 



,. by Google 



INTEODDOTIOH. 



thai the water power of tbe State is enormoiia and distributed over its 
whole territory except the immediate seaboard. 

And ODiy the larger clasn of etreams has beea included in the tore- 
^ing calculation, while hundreds of creeks, many of them large enough 
to be classed as rivers in other conntries, — larger than the Tiber or the 
Arno — and of sufficient power for an indefinite number of mills and 
factories, have not even been named. In the piedmont and mountain 
regions especially, exist a multitude of streams, affluents of the great 
rivers, which in their descent of hundreds of feet from the upper slopes 
and table lands develop an aggregate amount of force, probably not much 
less than that of the main streams. . 

But it is not impossible to reach some definite conception of the amount 
of this mechanical power. We may arrive at such a result in several 
ways. The data already obtained for the aggregates of the river lengths 
and falls will serve as the basis of a first approximation to an estimate, 
if we add another which can only be obtained by an actual measurement 
of the power developed by such an average river as the Haw or the 
Neuse in a given amount of fall. Such a measurement of Kaw Riter 
lately made at its confluence with Deep iiiver, gives a force which may 
be expressed simply as 200 horse powers per foot of fall, after deducting 
ten per cent, for a slight rise in the river. If the half of this be taken 
as the average for the whole length of the stream, the additional datnm 
required is 100 horse powers per foot of fail, for a river 3300 miles long 
and falling 10 feet to the mile. This gives a total mechanical effect of 
3,300,000 horse powers. 

A second approximation may be reached by starting from an entirely 
differer.t point of departure. Given the average annual rainfall for the 
State, the proportion of it which escapes by evaporation and the average 
elevation of the surface above sea level, the dynamical effect of the de- 
scentof the residuum through the known vertical height is readily caleu- 
Iftble. The average annual rainfall, as stated elsewhere, is certainly not 
under 45 inches. If tbe loss by evaporation is assumed to be 70 per 
«ent., which is rather over than under the fact, the residuum to be ac- 
counted for by drainage is ISJ inches. 

The average elevation of the surface may be obtained approximately 
from I lie following data, viz : 



Elevation, 50 feet. 



rea of the State, 


50,700 square mil 


" " sounds; 


3,300 " 


" land surface, 


47,400 " 


" " coast region. 


15,000 " 
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Area " 8'.ibeaBt'n,reg'n 9,000 " " " 200 " 

« " middle « 12,000 " " " 650 " 

" " piedmont " 6,000 " " " 1,000 " 

« " monntain " 5,400 " " " 2,600 " 

A simple calculation gives the average elevation of the land Borfaee at 
640 feet. This is diiferent from the result obtained by others, from I 
known not what data, or assnmptiona. Bot the result can not be far 
from the truth. 

The amount <jf water carried off annually by drainage is then 46,000,- 
000 tons. This will develop, in a descent of 640 feet, a total force of 3,- 
370,000 horse power. 

The capacity of all the steam engines, stationary and locomotive, in 
England, as given by the Pruesian Bureau of Statistics, is 3,300,000 horse 
powers; that of the United States, 3,800,000. 

The artificial production of such an amount of force requires the con- 
sumption of more than 4,000,000 tons of coal. 

Some notion may be obtained of the relative cost of water and steam 
power from the fact, mentioned by the State engineer of Maine, ff . 
"Wells, that the expenditure for the former, at the water works of the 
city of Philadelphia is less than one fifteenth of the average cost for the 
latter, in four cities, in which coal is $5.50 per ton. 

The actual instrumental measurement of even the principal rivers of 
North Carolina will be a work of time and labor ; but a few such meas- 
urements were made during the past autumn, which are given merely as 
first approximations, being made, of necessity, very rapidly and with im- 
perfect appliances. The figures given are therefore subject to future re- 
vision and correction for errors which, however, can hardly be serious. 

The Roanoke, measured at Haskins' Ferry, more than 50 miles above 
Weldon, and more than one-third of the distance from the latter point to 
Danville, gives a discharge uf 177,000 cubic feet per minute, or 335 horse 
powers for every foot of fall. The entire manufacturing value of this 
stream, bo far as its coarse lies within this State, is about 70,000 horse 
powers. 

The discharge per minute of the Yadkin, measured at Brown's Ferry, 
near the N. C. Railroad bridge, whore the breadth is 650 feet, is 155,155 
cubic feet, which gives 294 horse powers per foot. The river at tbie point 
is not more than half the size whicii it attains before leaving the State. If 
tlierefore 300 horse powers bo tnken as an average for the fall of 850 feet 
from Wilkesboro' to the State line, the aggregate of horse powers devel- 
oped is 256,000. The practical effect of this force may be seen from a 
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statement of the amount of work which it is capable of performing, as for 
example in driving cotton mill niaehinery, being aaflicient to turn 10,- 
200,000 spindlea, which is four timtiB as many as are found in Massachn- 
setts, and far more than in all the factories in the United States. 

The Catawba was measured at Marshall's Ferry, uear Hickory, and 
gives at that point a force represented by 245 horse powers per foot; 
which, taken as an average for the fall of 750 feet from Pleasant Garden's 
to the State line, gives a total of 184,000 horse powers, or a capacity of 
7,360,000 spindles. 

The force of Haw Hiver, and of Deep River, at the confluence, is for 
the first 200, and for the second, 120 horse powers; and that of the Cape 
Fear, therefore, 320, or nearly aa much as that of the Roanoke; the ag- 
gregates are, for the Cape ■ Fear, to Fayetteville, 45,000;. for the Haw, 
from the Piedmont Railroad bridge, with a fail of 470 feet, and an aver- 
age force one half of that at Haywood, about 50,000 ; and tor the Deep, 
with the like assumption, 35,000; and for the three, 130,000 ; or an ag- 
gregate force sufficient to turn 5,200,000 spindles. 

An approximation may be made tto the power of any of the rivers of 
the State heretofore described, by a simple calculation based upon the 
relative drainage area and the fali. Such calculation will give for the 
South Fork of the Catawba, for example, a probable mechanical effect 
per foot of about 50 horse power in its middle course, and an aggregate 
of 25 to 30,000. 

The sum of the powers above computed is more than 600,000, or 
nearly one-fifth of the whole theoretical estimate for the State, al- 
ready given. And this aggregate only includes the main rivers, and 
would be largely increased even by adding the amounts for the larger 
affluents. So that it will be apparent that the theoretical estimate is 
quite within the limits of probability. 

But there are several remarkable water powers in the middle and east- 
ern sections of the State, which are worthy of more particular notice. 
One of the most notable of these is at the lower falls of the Roanoke 
which terminate at Weldon. The whole force of this magnificent river, 
developed by a fall of 100 feet in about 10 miles, could easily be rendered 
available by means of the canal which has its outlet at Weldon. The 
power of the Merrimac at Lowell is not comparable to this, and it is in 
the midst of cotton fields, and yet has never tnmed a spindle. Another 
fine water power is found on tlie Catawba at Mountain Island, 12 miles 
west of Charlotte, the fall being at least 40 feet and having the advan- 
tage of a similar canal. It drives only one large cotton factory, while it 
is a sufficient for a whole city of them. 
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On the Soiitli Fork of the Catawba in Gaston connt;, ia a third noted 
power at High Slioala. The fall ia some 30 feet, and although it has 
been utilized to the extent of driving the machinery of extensive roll- 
ing mills and some half dozen forges and puddling furnaces, not a tithe 
of the force is turned to account. 

And tJiere are many other important powers on the same stream, which 
is a suueeEsion of rapids for many miles as it breaks through the ledge of 
Spencers's Mountain, of the King's Mountain range, 

A fourth valnable water power, as yet only utilized to a very small ex^ 
tent, is that at LoekFille, in Chatham county, on Deep Kiver. The fall 
here is 36 feet. And along this river, and the Cape Fear, are nineteen 
dams built by the State for the improvement of the navigation ; and 
most of these are still standing at least in part, and about half of them 
have been recently put in repair by private enterprise, in developing the 
iron and coal interests, of the region. Here there is a force of over 
60,000 horse powers, (or 2,000,000 spindles), already rendered available, 
and yet wholly unused, although it is within the cotton region. There 
are about a dozen factories on this entire system of rivers, some 10 or 
12,000 spindles, requiring some 300 or 400 horse powers, that ia, about 
a four hundredth part of the whole. 

But the most remarkable water power in the State is yet to be men- 
tioned, and is one which has never been turned to the smallest account, — 
that at the the Narrows of the Yadkin, in Montgomery county. 

At this point the whole immense volume of the waters of this, the 
largest river in the State, is suddenly compressed into a narrow, rocky 
gorge of the Uwharrie Mountains, a broad, navigable expanse of more 
than half a mile contracted into a defile of about 30 feet breadth, — 
through which the torrent dashes with an impetuosity to which the "ar- 
rowy" sweep of the Rhine, in its most rapid mood, is but sluggishness 
itself. The total descent of the Narrows and the Rapids, in a distance 
of some two miles, is not less than 50 or 60 feet; at the termination of 
which, at the confluence of the Uwharrie, the river attains a width of 
more than one mile. 

This locality is about 30 miles from the nearest railroad. Those pre- 
viously named are either on, or very near to some hne of rail, and all 
are within, or on the margin of the cotton-growing zone, and in a region 
of abnndaut and various agricultural products, and except the first men- 
tioned, are among the hills of the middle sectiun, which is noted for its 
salubrity of climate. 

Elevations, Profiles, &o. — A large mass of materials has been col- 
lected with a view to the construction of an approximative topographical 
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map of the State, but it is still insufficient for tliat purpose. As inauj of 
the data, bowover, have an intereet by theiuBelves, a portion of them are 
given here. They are derived from various eonrcea, besides the observa- 
tions made in connection with the Geological Survey. A large part of 
the monntain region of the State has been triangulated, (partly by Prof, 
Goyot, and partly by the Survey), in a sort of secondary system, so as to 
locate, at least approximately, the prominent points and features with re- 
spect to each other, but aa obeervatious of ttial sort will be cf little gen- 
eral interest, apart from their mapped results, that portion of the work is 
reserved for a fnture volume. . 

JBlevations — The altitudes given below are derived in part from rail- 
road levels, and in part from barometrical measurements, (both mercunal 
and aneroid), from railroad bcnciies, and partly from the latter with the 
aid of the barometer and pocket level. These several eources will be in- 
dicated by the following abbreviations : Railroad levels, R. R. ; barometri- 
cal meaenrements, B. ; aneroid, A. ; barometer and pocket level, P. L- 
A large number of the barometrical altitudes in the mountain region 1 
owe to the courtesy of Prof, Gtiyot, of Princeton, who has kindly com- 
municated to me many of his results in advance of their publication else- 
where, with the reservation that a few of them may possibly require cor- 
rection, to the e.xtent of a few feBt, npon a revision of the computations. 
And many of the measurements of the Snrvey marked P. L. are very 
rough approximations. 

It is not easy to classify these data. The grouping by orographic re- 
lations, adopted by Prof. Guyot, is perhaps the most simple and intelligi- 
ble, and will therefore be followed as far as practicable. 

ALTITUDES IN THE SMOKY MOUNTAINS. 

1. Tlupaii qf the chain beyond the State Ut< in Tennenes and Osorgia, loulh if Ike Mlinauee iBwr, 
called the Frog MouTiiaini. 

Big Frog, (Ga.) 4,32fi Goyot. 

Cowpen, (Ga.), 4,146 

Flat Top, (Ga.) 3,785 

FlatTop, (Ga.), (east end, 3,676 

Polecat Knob, (Ga.), 3,537 

W. N. Goes' house, (Ga.), 1,987 

Little Frog Mountain, Tenn., S,M9 

Panther Knob, Tenn., 3,960 

DuoktowD, Tenn., 1,780 Guyot. 

3. Betaxen Hlmasee and Tenneanc Siverg, 
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L SiBsafras Knob, 3,737. . . 

L Unakol, south wcat peak, 3,63T, .. 

L. Big Sassafras, 4,000 . . . 

Big BBiyeraara 4,366. . . 

Little Beaverdao Bala, 4,005. . . 

L Wolt Peo Peaks of B. Bald 3,113. . . 

Mc'Dauiel Bald 4,653, . . 

Peak one half mile w. of last, 4,633. . . 

Hooper's Meadow 4.632... 

Gap N, of MoD. Bald, 4,387. , . 

Middle Kidge 4,071 .. . 

I. Kattlesnake Knob, 4,364. . . 

Laurel Top, 5,365. .. 

Knob S. of last, 4,931 . . . 

Koob N. E. of last, 5,366. . . 

L Rough Ridge, 4,523... 

L Sharp Knob, 4,991... 

State Ridge, ftrat peak, 5,236.. . 

L Hooper'a Cabiu, 5, 137 . . . 

Haw Knob 5,480. . . 

Race Track, E. end, 5,480. . . 

Race Track, middle, ,. 5,481 . . . 

LitUo Snowbird 4,355. , . 

L Rocky Knob, 4,178... 

L Slide Off, 4,067... 

Hangover 5,600. . 

R Tennessee River, State lllne, / 1,114,., 

8. S^aeen Temumee JHver and Big Pgeon 



. .Bald Spot, 4,633. . . 

. .Great Bald's Central Peak 4,933. . . 

.. Great Bald's South Peak, 4,708 .. . 

. . . North Bald, 4,711 .. . 

..Opossum Gap 3,640,.. 

. .Turky Koob 4,740 . , . 

...SpenceCabhi, 4,910... 

. . . Eagl-i Top, 5,433 . . . 

. . -Thunderhead Moantain 5,520., , 

,,, Snaky Mountain, 5,196... 

...Forney Ridge Peak, 5,0^7.., 

, . .Corner Knob, 5,346. . , 

. . .Big Cherry Gap, 4,838. . . 

. . .Big St,.ne Monntain, 5,614. . , 

. ..Chlmzy Knob, 6,588. . , 

, . .Mt. Buckley, 6,599 . . 

. ..Clingman's Dome, 6,660... 

. . .Mt. Love, 6,443. . 

. . .Collins' Gap, 5,720. . 

. . .Mt. Collins, 6,l(-8. . 

. , Road Gap 5,271 , . 

4. Group of BuUhrad, Temieme. 



..Tomahawk Gap, 5,450. . 
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. . Vaster Kiiob ,--■-.-•--, ■ 6,018. . 

. . Neighbor, 5,771 . . 

..Cross Knob,.. 

..North Peak, (Mt. Safford).. 

. . West Peak, (Mt. Curtis,) .0,56!) . . 

.".Central Peak, (Mt. LeConte,) 6,61 

. . . Mt. Mingua .5,096. . 

..Right Hand, orNev Gap 5,0M.. 

..Mt. Oconn 

Peek's Peak, 6,383. . 

Indian Gap 5,317 . . 

Top ol achland Ridge, 5,492. . 

Bheinhardt Gap, 5,330. . 

Laurel Peak, 5,922.. 

Thander Knob 5,688. . 

Three Brothers, central Peak, 5,907. . 

Mt. Alexander, 6,447. . 

Mt. Alexander, south peak, 8,299. . , 

Mt. Henry, 6,373 . . . 

Mt. Gayot, 0,638. . 

Tricomer Knob, 6,188. . 

Raveo's Knob, 6,230 . . 

Thermometer Knob 6,157.. 

Loltee Knob, 6,338 . . 

Big Creek Knob, 5,990. . . 

Starling Mountain, 5,952. .. 

Big Cataluche, 6,159. . 

Hannah Gap 3,534. . . 

Big Pigeon River, near mouth of Fines Creek,.. 2,341.. 



5. Betwfffti IKgsoTi Siver arul French St'otid- 

. . Bear Wallow Mountain 4,658. . , 

..Bear Wallow Mountain Gap, 4,116... 

. . Heab'e Mountain, 4,468 . . . 

. . Sandy Mush Bald, 5,164 .. . 

. . Crabtree Bald, 5,386. . . 

. . Mai Patch Mountain, 4,700. . 

. . Max Patch Gap, 4,393. . 

. .Walnut Mountain, 4,336. . 

..High Blnfl, 4,703.. 

. .Indian Grave Gap, 4,888. . 

..French Broad, BtataLhie 1,264.. 

. . Warm Springs, 1,886. . 



6. Betwftn French Sroad and Nolec, 






..J. Chandlers', on Shelton Laurel Elver, 8,031... 

. .Little Bald, Madisou county, 4,876. . . 

. .Sugar Loaf, High Peak 4,52B. . . 

. .Big Butt, 4,877. . . 

. . Rich Monntahi, 8,691 . . . 

. .Bald Mountain, 5,553. . , 

. . Little Bald, Tanoey county, 6,176. . 

. .Egypt Cove, ProOiL's House, 8,820. . 

. .Haw Knob, 4,984. . 
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L SampsoD Mountain, 4,TT4 

Sampson Gap 4,130 Guyot. 

L. Ffre Scald 4,774 

VfoU'a CwnpGap, 4,359 GujoU 

L Flat Rock MounUin, 4,934 

L Elk Wallow, 4,834 

Toe River ford, near mouth of Jack's Creek. ...3,131 Guyot. 

7. Beluieen Noleeh-ueky and Walatiga Miiier, 

Bakersville, (about) 9,ES0 

Roan, High Knob, B,30a Guyot. 

Roan, High BlufE, 6,286 " 

Grassy Riage Bald, 6,230 " 

Cold Spring, 6,133 " 

F. L Little Tellow Mountain, 5,1M " 

P. L Humpback, (ot Tellow Mountain,) 5,541 

P. L Avery's Tellow Mountain, 5,440 

R- B Cranberry Creek, 'at Cranberry, 3,(61 Gardner 

Ragged Knob of Tallow Mountain 5,240 

Gap of Iron Mountains, near Cranberry, 3,784 - " 

Elk Rivet, at Lewis Banner's, 3.696 ■. 

Beech Mountain 6,54L 

Beech Mountain Creek, mouth, 2,418 

Watauga River, State line, 2,131 

3. Bltavei Watauga Jliver and Head Waters of New Rieer. 



Jehlel Smith's bouse. Cove Creek, 3,035. . . 

Rich Mountain Bald, Watauga county, 4,681... 

L. Grassy Knob, of Rich Mountain, 4,480... 

L. Salt Rock Ridge, Rich Mountain, 4,631... 

Big Bald, Rich Mountain 4,359. . . 

8taC« Gap, (between B. B. and Snake MouDtaln,)4,409... 

Elk Knob, 5,574. . . 

L Snake Mountain, .5,594 . , . 

White Top, Virginia, 6,530.. 

Miller's honse, head of Meat Camp Creek, 2,824... 

John Green's, Meat Camp Creek, 3,180... 

Howard G ap. Rich Mountain, 3,679 . . . 

R. Hodge's Gap, 8,380... 

H. W. Hardin's, floor, 3,160. . . 

L Sugarloaf, 4,606. . . 

L Harmon's Knob, 4,881 . . , 

L. Pine Orchard Mountain, near Elk Knob, 4,800... 

L Riddle's Knob, near Elk Knob, 4,800... 

Mouth of Elk Creek, <New River,) 3,893. . . 

Jas. Dobbin's, on Elk Creek, 3,057, . . 

Black Mountain, 4,633. . , 

Gap at head of Three Top Creek, 3,444... 

L. Paddy's Mountain. Ashe county 4,300... 

L Phoenix Mountain, 4,673., 

L The Bluff, 5,060. . . 

L The BluH, south end, 4,630... 

L The Bluff, ridge east, J,500.., 
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. . . -Koeky Koob , 4,400 

Three Top Mountain, middle knob, 4,910 

.... Three Top, east koob, 4,950 

. ... Big Knob 4,770 

.... Old Field Bald, 4,850 

....Elijah GHw'B, 3,185 

....Foils of Longhope Creek, foot, 8,676 

FallBof LoDShope Creek, top, S,901 

....The Peak 5,100 

. . . .Mouth of Three Top Creek, Worth'a, 3,965 

. . . . Mulatto Mountain 1,680 

Negro Mountain, 4,878 

.... Jefferson, C. H., 2,940 

Mouth of Cranberry Creek, New Elver, 3,547 

ALTITUDES ALONG THE BLUE RIDGE. 

Countki. 



Flaher'a Peak, State line, 9,570. . . 

Cedar Ridge, 3,810... 

Buzzard Knob, 2,790. . . 

Jack Lowe's house, 1,478... 

Mill Creek, 2 miles from mouth, 1,380. . . 

C. C. McMichels, ground 1,812. . 

Rocky Ford ol Mitchell's River, 1,130. . . 

Gideon Bryants, (river,) 1,277... 

Thompson's Gap, 2,881... 

Saddle Mountain, 3,3T6. . . 

A. M. Bryant's, 2,833. . . 

Bull Head Mountain, 3,787. . . 

Bull Head Mountain, south peak, 3,888... 

Little MouQtaIn, 3,050 . . . 

Roaring Gap, 2,914. . . 

Cheek's Kuob, Peach Bottom Moimtain, 3,930. . 

Edward's Gap, Peach Bottom Mountain, 8,579... 

Ferney Knob, Peach Bottom Mountain, 4,150... 

Little Grandfather, Blue Ridge 3,783. . . 

In Ashe Ctmnly. 



In H'odiHjii County. 

. . Flat Creek, crossing, 2,867. . , 

. .Clear Branch Gap, 3,186. . . 

. .Lookout Gap, 3,198. . 

. .Bent Branch Gap, 3,137. . 

. .Cook's Gap, 3,307 . . 

..Boone, C. H., 3,348.. 

..Three Forks, o( New River, 3,125... 

..Rock Mountain, 3,961... 

. .Josh. Winkler's honse, 3,104. . . 
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Col. Wm. Horton's floor, 3,115.. 

L Big Ridge, {of Blue Ridge 4,012. . 

L Thunder HUl 3,940 . . . 

L Blowing Ropk M^ untain 4,090. . 

R Blowing (or Watauga) Gap, 3,779.. 

Flat Top 4,537. . 

R ahuU'fl MQl Pond, Watangi R 2,917. . 

Heurj Taylor's houee, 2,736.. 

Gap at head of Watauga a d Linvitle River, 4,100. . 

Grandfather, S,897. . . 

MeCantesaGap, betweenUnvllie tnlElVLR.,...4,t95.. 

L Peak Mountaia,'(near Grandfather) 4,024 . . . 

Hanging Rock, 6,334.. 

Ragged Ridge, between, last two, 5,2^.. 

Hanging Rock Gap, 4,485. . . 

In ifUchell dntnty. 

Sugar Mountain, 5,338 . . . 

Beeeh Knob, (near last) 5,087.. 

Flat Top. (near last), Bluff of 5,036. . . 

L. High Ridge of Soggy, 4.,95e.., 

R Miller's Gap, Blue Ridg-, 3,788. . . 

E Toe River, at Old Fields of Toe, 3,558, . . 

Dellinger'a Gap, Blue Ridge, 3,339. . . 

SoapBtone Gap, Blue Ridge, 3,860. . , 

PlBgah Gap, head of Brushy Creek 3,437, . . 

Gap at head of North Fork, of Catawba, 8,407... 

Rattle Snake Spring Gap, near Linvllle Falls,. . ,3 310. . . 

Gap \ mile north of last, 3,293. . . 

Linvllle River at Piercy's, 3,807. . . 

Llnville River Ford, near Pisgah Gap, 8,397. . . 

R. LinvDIe River Ford, near HorshaWH, 3,485. . . 

R. Barrier's Gap, Jonas' Ridge, 3,737. . . 

R Gap at head of Wilaon's Creek, 3,773... 

B Head of Upper Creek, Barrler'a, 8,614.., 

Old School House at head of North Cove, 

William English's 2,025. . . 

Humpback, The Bluff, 4,3fl3... 

Humpbaek, The Narrows, 4,355... 

Humpback, Mount Washington, ; 4,383. . . 

Toe River, ford near Chlldsville, 3,653. . . 

Gillespie Gap, Blue Ridge, 2,795. . . 

In Yancfy Cou'ity. 



..Three Knobs, middle knob, 

..The Narrows, head oC Buek Creek, 3, 

..Gap at head of Buck Creek, 

. .High Pinnacle, 

..Rocky Knobs, south Peak, 5, 

..Rocky Knobs, Big Spring, 

, .Gap between High Pinnacle and Potatoe Top,.. 5, 
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In Baneombt Qnmfy. 

GrBjbetrd n 6,«8.. 

R Month of Flat Cre«k,(8irtui>t*nMB.,) 3,S»... 

B. Swanouioa Qap, 2,667... 

LjtUe'Bpesk, 4,«9.. 

High Top, 4,880... 

Blick Knob 4,9*9.. 

L IMU'sKnob, 3,790... 

Cane Creek Gap, head of Crooked Creek 2,084.., 

Hickory Npt Gap, ?,884.. 

SherrUr* Porch, i,Wr... 

Little PlBgah, near Hickory Kat Gap, 4,4li. : 

L Weed Patch MoQntaln 3,96$. . . 

in Henderton Countj/. 

Bear Wallow Honntaln, 4,233.. 

Bear Wallow Gap, 8,488... 

Clear Creek Gap, 2,770. . . 

R Reed; Patch Gap 3,343... 

R Broad Wver, (mouth of Reedy Patch Creek,).. .1,473. . . 

Blue Rock 3,874. . . 

Bald MoanUiu, (or Pinnacle,) 8,88*., , 

L MUler'a Mountain, .' 8,889... 

L High Top, spur of Bear Wallow, 3,483. . , 

L Turkey Knob, spar of Bear Wallow, 8,672. . . 

Ball Top, spur of Bear Wallow, 3,562. . . 

L Round Top, : 8,874... 

Bank's Monntain, npur of Bear Wallow, 8,696... 

.Sugarloaf, 8,878 . . , 

Stone Monntain, (spur of Sugarloaf ,) ,...3,397... 

Hongry Mountain, 3,006. . . 

Hungry River crossing 2,303... 

Top of ridge between Hangry Rivers. 2,833... 

Little Hungry River, ^ 3,603. . . 

A. J. Edney's Porch, 1,593... 

Chicaney Rock, (Harrifl',) 1,059. . . 

Qreen Elver Qap, (Howard Gap road,) 3,1.74... 

Green River croaaiog, (Howard Gap road,) 1,633... 

R Butt Qap, (Blue Bidge), 2,160. . . 

R. Saluda Gap, (old), t 2,340. . . 

Saluda Gap, (new), : 3,800. . . 

Corbin Mountain, (8aluda Mts.), 3,978. . . 

L Grassy Mountain, (Blue Ridge), 3,078. . . 

L Snaggy Mountain, 8,128... 

L. Harts' Knob 3,053 . . . 

L Hammond's Knob, 3,978... 

HendersonvlHe, Brittttin's, 2,187. . . 

L Stone Mountain, .J 3,682. . . 

L Chestnut Ridge, 3,780... 

Coley Mountain 3,755. . . 

Pinnacle Mountaio, 8,673... 

Crab Creek Gap 3,422. . . 

Gap at head of Green River, 3,736. . . 

Sharpee Mountain, 3,366. . . 

17 



,. by Google 



OEOLOGV OF »URTH OAROLIMA. 



in Traiuf/timnia. County. 



Shulord'B, Little River, ground 3,1*^-- 

Month o( LitUo Klver, 8,08B. . . 

Tbomaa', ground 3,805.. 

CbesUint HounUln, 3,327.. 

Klch Mountain 8,788... 

Utile River croaaing, Jonas' Gap road, 3,876,., 

Jones' Gap, 3,938. . , 

Caosar'fl Head, (8, C.) 3,828 . . 

aileken Gap 3,878.. 

Cantwell'B Honntain, 3,553.. 

Gransj' Folly Gap, 2,838 . . 

Frendi Broad, Opposite Brevard, 2,I0V.. 

Jease Owens, ..._. 8,188.. 

Panther Tall, head of French Broad 4,518... 

Headwaters oC French Broad, Jdo. Owens, 3,780... 

Cold Mounting, . . i,681 . . 

Onena' Gap,. . . : ■.' 8,S79. . , 

Gap south of Cold Mountain, 1,12B... 

Tennessee Creek 8,0*1... 

Canada Creek, 3,850... 

Head ot Saul's Creek, Tennessee Ridge, 3,318.. . 



Ill JaclaoH County, 

..Great Hogback, i,793... 

. .Little Hogback, *,6eO. . 

..Gap Ijetween last two, 4,308... 

..Gap at toot of Little Hogl>ack, 4,038... 

..Georgetown Mines, (Creek), 3,173... 

. .George Fruit's, 8,301 . . . 

. .Jonathan Zockary's, 3,188... 

..Summit of road between Cbatooga I!. uiid Toxa- 

way, 8,688... 

..Summit of road betweon Fairfield and Caaher's 

....Vallej, 3,688... 

. . W . F. Fassmore's, ; 3,877. . . 

..G. Green's, foot of Whiteside Mountain, 8^710... 

. . Whiteside Mountain, 4,807. . . 



7n Maeon County. 

. . SaesatniB Mountain, 8,813 . . 

. .Little Terrapin, 4,078, . 

. . Black Bock , .' 4,864, . 

. .Foddcrptack 4,fi07. . 

. .Big Terrapin, 4,500. . 

.. Cowce Ledge, 4,403... 

..Cbimney Top 4,588... 

..Shortofl, 6,039... 

. . Knob before Shortoff, 4,686. . , 

. .Stuly Mountain, 4,606, . . 

..Scaly Mountain, north end, 4,760... 

. .Scaly Mountain, center 4,835. . , 
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..Flatwood Gap ■.•...:..-. 1,475... 

..Teasentae River, »tK. Conley'e, 3,240... 

..Swith Ridge,...-? 3,193... 

. .White Rock Hodntaln, .4,0M . . . 

. .FlBhhawk Monn&lii, ,. ; : 4,748. . . 

. . Gap at foot of -Osage Mouotain, 3,809 : : . 

, .Chinkapin MounUIn, 4,1B*. . . 

. .Mnd Creek Bald, 4,709. . . 

..Flateaa between Hod Creek B. and 9Mge,... .3,688.. 

, .RabunGap, ; 3,188. . 

..Clayton Gap,.;. , 1,865.-. 

..Nona MountatD, 5,043.. 

in Clay Cotntly and KxifA. 

. .Standing Indian, S,b28. . 

..Chimzf Moontabi, 4,9IS.. 

..Enota,Ga.,.^ 4,811.. 

:,Bald, Ga., *,m.. 

..Dome, Ga. 4,600.. 

..Tray,.Qa., ". 4,430.. 

..Twin Tray, Ga., 4,180... 

..Wiley, Hlwawee R., upper forki, Ga., 8,000.. 

. .TeMuntee, Ga., 4,477. . 



ALTITUDES ALONG THE CROSS COAINS. 

fUatvfyury MountiAm on Slalt tint. 

. .Angelico Gap, turnpike, 3,0*4 

..State line, E. B, croaaing, 1,804 

. . Stansbnry MounlalDB, highest point, S,5I)9 

..St«n»buryMoiuita1na, R.B. croaeing, 1,000 

..Pack MounUip, ,, 8,937 

. . Rocky Face 8,163 

. .Ferslmmon Creek, 1,766 

On Valley Eiim: 

. .Uurphy, C. H 1,614 

..Notteley River, 7 miles above mouth, 1,664 

..Mouth o( Valley R., (tiwassee R.), ....1,514 

..Talleytown ,...; ....1.911 

On Long lUdge. 

. . Tatbara'g Gap, ; 3,689. . . . . , 

. . Joanna Bald :.....'....-. 4,748. . . . . , 

. .Winding Staire 4,476, . , . . , 

. . Waldroop Knob, ;;...! 4.288. . . ; . , 

. .Boulder's Knob, .4,301 , 

Chemeah Mbutilaini, 

. .Sberriira, Cheowah River, 8,0T8 

. .Cheowah MaXImtim, 4,996. .... 
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JJtu'j Onek MounUihit. 

..Cold Spring Knob, 4,448.. 

...WUteOak Knob, near TtUeytown, 4,801.. 

..Bekl'i KDob, .4^16.. 

...Wenthcnnui'sBftld, 5^.. 

. .Comer Knob, (ol three iKiuni|«a,) I^SW. . 

..BknieUUoanMia 6,038.. 

..Chunky Qal, 4J08S.. 

..HedlockBald, 8,368.. 

..CompM»B»ld 8,886.. 

. .Tiuqalttah MouDtala 6,914. . 



Ximte/iaUi XoUHlaint. 



..BmuiDgtownBald 5,343.. 

. . Buralngtown Bald, north end, 5,103... 

..Bocky Bdd, 5,828.. 

. .lokeU 6,Sre. . . 

..W»y»h, 6,»t... 

. .Naatehaleh Gap, 4,158. . . 

. . MoDd&j's, Nant«hsleh BItot, ford, 2,981 . . . 

..Tenneaaee River, month of AUrka Creek, 1,600... 

. . UtUo Bald, 6,240. . . 

. . Catoogajfty Hoantaln, 6,004. . . 

. . Albeit MoQotaln 5,264 . . . 

..NoleDMomntaln, 6,0M... 

. . Pl(*ea'fl Noae, 4,B28 . . . 

Contt Ifottntaiiu. 

. .Franklin, (C. H.), 2,141 . . . 

. .Tenoeeae River, near Franklin, 2,030. . . 

. .Yellow Monntain, 5,133. . . 

..Cowee Moantains, chain !). W. of last, 4,772... 

. .Henderson's, Pino Creek 3,5T9. . . 

..H, Baumgartner'B, 1 2,800... 

..Ashe's, 2,315... 

. . Watauga Gap, 8,280 . . . 

..John Howard's, S,18B... 

..Grcbbletiap between Catawba Creek and Little 

Savannah Creek, .^ ". 2,565. . . 

..Jones', Savannah Creek, '. 2,463... 

..Wilson's, Savannah Creek, 2,891... 

..Wild Cat Knob 4,410... 

. . Cherry Tree Spring Knob, 4,490, . , 

. . Brushy Fork Gap .' : 4,287. . . 

..Cowee Old BiJd ^ 4,977... 

..Wessah Knob, 4,579... 
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^,54S.. 



..4,48B.. 



. . LiUle Bell Knob, 

..Vhiulah Knob, 

..Lost Knob, ■.,«".... 

..TKnob, 4,860.... 

. . Ksttlegniilce Dea, *''*^- ■ ' ■ 

..REchMonnUi , 4,681.... 



..Qiull&tovD, main 8l 



fii TtuiMtege I'alUi/. 



i,era.. 

..Soco River, ford, 1,990... 

B. Uouth of Bradley's Fork 3,203. . 

B Month of CuIlowheB River, (Tnck. R.), 3,066. . , 

B Mouth o( ScoM'b Creek, (Tack. R,) 1,977... 

B. HoDth of 8av«nnah Creek 2,001,. 

B. Webster, {C. H.), 8,M8.., 

B. Mouth of CuUowhee Creek, (Tuck. B,), 2,411 - ■ 

B Month of Bunch'B Creek, (Ocon»1uft«e B.), 2,3!*,., 

B. Month of Bradley's Fork, (Oconalufte ! R.) 8,S06. . 

B, Month of Raven's Fork, (Oconnlnftee R.), 8 476. . 

B Month of Straight Fork, (Oconaluftoe R) 2,470. . , 

R^tam JUounlaim. 



..8ocoG»p, 4,3i'l.. 

. .Road Gap, head of Scott's Creek; S.^'i'. ■ 

. .Old Field MounUin, ^l«). . 

. . Huckleberry Knob, S,484. . 

. . Enoa Plott'B Balsam, 8,097. . 

...Enos Plott'a (arm, north toot of chain, 3,003... 

..Jones' Balsam, (J unaluaka), north point, tfiSSS... 

..Jones' Balsam, (Junalnaka), south point 6,065... 

..Gspaouthot last, 8,857.. 

..RockstandKnob, 6,008... 

..Brother Plott 8,846... 

..Amos Plott'a Balsam, 6,878.1. 

..Bockj Face, 6,031... 

. .White Rock Rdge, 5,iB8. . . 

..Black Rock 6,813.. 

. . Panther Knob, 6,869. , 

..Perry Knob, 6,036.. 

..WestenerBold, DOltb peak, 5,414... 

. . Westener Bald, Finoacle 6,692. . . 

. .Love's saw mill, Richland Creelt, 3,911 . . , 

. .HcClnre'e farm, Richland Creek 8,385. . 

. .Gap at head of Scott's Creek, 8,867. . 

. . Richland Crwk at Medford'a 8,938. . . 

..Llckstone Mountain, 6,707... 

. .Deep Pigeon Gap 4,807. . . 

. .Cold Spring Mountain, 6,915. . 

. .Double Spring Vount^a 0,380. . , 

. .Richland Balsam, 8,485. . . 

. .Chimney Peak, 6,234. . . 

. . Spruce Ridge Top, 6,018. . . 
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B, Lone Balsam, 5,898... 

B. Old Bald, head of Rlchltud Creek 9,786.. 

B. Relnhardt MounUin, 6,106.. 

B. Beech Gap S,440., 

B. .' Rich Mountain Bald, 6,96*.. 

a. Ht! Hardy, 6,133.. 

B. Tenneeeee Bald, 4,600.. 

B. Court House Mountain, 6,788.. 

B. Devil's Conrt House, 6,048... 

B. . , Sam's Knob 6,091 . . 

B Bhlnlog Bock 6,988. . 

S. Cold Mountain, 6,068... 



/» FtgeoB Siver TaUey. 

Bs HUl'B farm, Crabtree Creek,.'. 3,714... 

lt.R. , 6ap at head of Richland Creek, 3.411... 

East Fork of Pigeon, Th. Lenoir's 2,865..,. 

Porks of Pigeon, Col. Cat^ey'i, B.TOl . . . 

WaynesTUe, C. H 8,756... 

Great Flsgah 5,767.'. , 

Little Pisgah, west, ., 4,734... 

la VaUf]/ <if FreiKh Broad, 

B. Hominy CoTB, 8. Dayls's, 2,542... 

B. Sulphur Sfrings 8,098 . . . 

B, : Ashevllle, C. H 3,280. . 

R.R. Marshall, 1,647... 

B. '. Oudger'e, below Marshall, French Broad, 1,683... 

'B. Qahagan's, Laurel River, 1,705... 

B. : Lick Log Peak, Walnat Mountains, 3,607. . . 

B Cracker Knob, north of road gap to Laurel, 3,901... 

B.R Mouth of Ivy River, (French Broad,) 1,684... 

B Three Fo ka of Big Ivy, 2,276. . 

B Squire Blackstocks, StockvlUe, .3,318... 

-B Dllllngham'8, below Yeates' Knob, 8,666. . 

B Wheeler's, opposite Big Ivy Gap, 2,942. . 



In Caney Biver Valley. 

..Mouth of Cattail Fork, lof Caney River), 2,878... 

..Sandoter Oap, summit, of road, 8,176... 

. .BumsTiUe, C. H., 2,840. . 

. .Green MonnUIn, 4,840 . . 

Blaet Xountabu, N. W. Chain. 

. . Blackslock'B Knob, 0,380. . . 

..Ycates'Knob 5,975.. 

. . Cock's Comb, 6,436 . . 

. . Potato Top , 8,393 .. . 

Etack Mountains, Kain Cnai . 
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, .Mt. Mitchell, 6,583. . . 

. .Mt, GIbb*, 6^1 . . . 

. -Stepps' Gap, cabin '. .6,106. . . 

. . Ht. Hallbock, or Sugarloaf, 6,403. . . 

. .Black Dome, «,TOT.., 

. .Dom'e Gap, 6,853. . . 

. .Balaam Cone, 6,671 . . . 

. . Hairy Bear, 6,610. . . 

. .Bear Gap, 6,aS4. . , 

. . Black B other, (Sandoz), 6,610. . . 

. .Cattail Peak 6,611 .- 

..Bocky Trail Gap, 6,380... 

. . .Kocky Trail Peak, 6,*38. . . 

. . Cattail Gap 5,730 . . 

. ..Deer Mountain, north point,..' 6,333.. 

...Long Kldgc, south point, 6,206 . 

...Long Ridge, middle point, 6,'35e.. 

, . . Long Kldge, north point, 6,S48. . 

. . .Bowlen'e Pyramid, 6,318. . 



ez-ajdW Sanj/f. 

..Hfg' raggy 6,0Q 

. . Bull's Head, 5,93 

..Craggy Pinnacle, 5,W 

. .Cedar Peak, Beetree Mountains 3,6E 



..Young's Knob, 4,387... 

. .Flat Mountflln, : 4,878. . 

. .Flnnaele, 8,88B. . 

. . Ballard'* Gap 8,281 . , 

. .Chestnut Flat 3,964. . 

..CedarCIIff, 8,850.. 

.. . Mine Hole Gap , , . .3,687 . . 

. .Bosbea MonntAln, '.. .8,509, . . 



MmmtaiTU about Forkt of Tn* River 

. , Peak Mountain, 8,935 . . , 

. .Brush Creek MounUln 4,036. . 

..BroBh Creek Gap 3,B37... 

..Grassy Ridge, 4,145. 

..Flat Rock, R. N. Fanland's, '.3,^5.. 

. .Bob's Yellow Mountain, 4,989. . 

. . Bright's Tellow, 5,803 . . . 

, .Toe River, (ord near Antrey'a, 3,547.., 

..South Toe RlTar,(ord, Bumsvllle road, 2,633.. 



ALTITUDES IN SPURS EAST OF THE BLUE KIDGE. 



. .Tryou Monntaln, 3,387. . 

..Howard Gap, 1,888.. 
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Pucolet Blver, Howard Gap ro«d, 960 

Columbua, C. H., '. 1,146 

Cornerstone, marked " N, C, " and "8. C.,".. 1,111 

Whitealde Ford, Green River '. 600 

Summit ot road, near Earte'* Mt., 1,197 

Bush Hi., 1,071 

Sandy Plains, 1,029 

L. Hogback, (B. C), 8,028 

L. Glassy Mt., (S. C.) 2,978 

South ifourtlairu. 

Hickory Nut Mt. on Crooked Creek 3,308 

Cani! Creek Gap, near Brlndletown 1,508 

U Silver Creek Knob, , 2,^3 

Deal's Knob, 1 3,033 

L Big Illokory 3,032 

Ben'a Knob, (about). .2.801 

Henry's Fork of Catawba, TVarllck's 819 

Propst's Knob, 8,023 

MoMitai!ts oa Head Waten of Buck Creek and Cataaba JHeer. 



Wood's Knob 3,63*.. 

Greenlee Point, 3,165.. 

Gunter's Peak 3,9*9. . 

Chestnut Woods, 3,640... 

Maeble's Spring Peak, 3,9m. . . 

Buck Creek, ford at Caraoo's, 1,26*... 

Spencer Elliott'a, Buck Cr ek, 1,870. . . 

R. R Marion, 1,*05... 

B Mrs. Erwln'B, Pleasant Gardens, I,ffl5. . . 



LiHviUe Mountaiin, de. 

..Bamet Moore's, Llnvllle River, 1,18*... 

, . . Jobn Warlick'H, 1,87?.. 

. .Old School House, near Llnvllle River, 1,19*. . . 

. .Pinnacle of LlnUHe, 3,860. . . 

. . Highest point of S. end of Llnvllle, (S. W. point), 3,766. . 

. .Spring at head of Paddy's Creek, 2,*?8. . 

. ..J. H. Greenlee's porch, 1,476. .. 

...North Fork River, crossing, Llnvllle Mt. road, .1,612,. , 

. . Llnvllle Gap, head of Paddy's Creek, 8,683 . . . 

. .Short Oft, north summit 3,105. . , 

. .Table Rock, 3,918. . . 

. . Hawksbill, *,090. . . 

. . Gap between Hawksbill and Table Rock, 3,931 , . . 



Bnuhy Mov-otain^, tt<". 



B. Hibritcn, 

R. B Lenoir, 

R. R. Patterson, 

B Col, J. C. Harper's, 

R B. WarrlorGap, 
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Tadkln River, month ot Warrior Creek, 1 ,208 . . . 

Poor's Knob, Wilkes county, 3,665... 

Cool Gap l,8Kl.. 

WUkesboro, C H., 1,043.. 

Yadkin Elver at Wllkeeboro ford, 988.., 

Taylorsrtlle, C. H„ 1,364... 

Unravlan Creek, road, above WUkeeboro, 1,311... 

Reuben Haze's, 1,093... 

De Jouniette's Store, Surry county, 1,405,. , 

Elkin Factory, Surry county, 918... 

R. E. Elkln Factory, Surry county, 915... 

Richmond am, Tadkta county, 1,030... 

Yadkin River, ford below laat, 605. . . 

Judge Pearson's, 986... 

East Bend, 1,088. . . 

Glenn's Ferry, .TTO. . . 

Brookstown, Forsyth county, 936.. , 

IMot Hoantain and rtgUm. 

Dalton'H 991 .. . 

Little Yadkin, near Dalton's, Salenx road, 840. . . 

Wolfe's, 3 miles from PUot 877. . . 

Pilot Mountain, sumiuit, 3,4K.. . 

Pilot Mountain, foot of cliff, 3,350 . . . 

Spring on Pilot Mountain, N. E. side, 1,761... 

Hollow Road Gap, at foot of Goi'don's Mt., 1,288... 

Louis Creek, Mt. Airy road, 834. . . 

War Hill, J. Worth's, v 1,159... 

Flat Shoals Creek, Mt. Airy road, 044... 

Top ot ridge 6 miles east of Mt. Airy, 1,118... 

Ararat River, near Mt. Airy, 988. . . 

Stewart's Cri>e., road, near Mt. Airy, 1,055... 

fiiuratami Motinlain. 

Quaker Gap, 1,331 . . . 

Moore's Knob, 3,683... 

Danburj, C. H., 836... 

Dan River, ford near Danbury, 686. . . 

Town Fork, ford near Germanton, 658... 

Germanton, C. H., 783... 

Germanton and Salem road, top of ridge, 979... 

Germanton and Salem road. Muddy Creek, 868... 

Germanton and Salem road, 4} miles from 8. . . .1,015. . . 

ffinjr'a ifounlain and region. 

King's MonntalQ, 1,650. . . 

Crowder's Monntain, 1,597... 

Rldgesouth ol last, 1,037... 

Qrter Love's porch, 814... 

Dallas, C. H., 834... 

Hojle's Ferry, 831... 

Spencer's Mountain, 1,271 

Confluence of South Fork of Catawba, 500.... 

18 
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RAILROAD PROFILES. 

AtlanHe and yoiih Carolina Jiailroad. 

Cutillm City, .- 10 teet. 

Newbem depot, 12 " 

Dover 8 vamp, 66 " 

KinitOD, 45 " 

Summit, 135 " 

Xorth Camlintt BaUroad. 



Neuse River, 112 

ClajtoB, 847 

Walnut Creek 219 

Balefsfa, depot 31 7 

Summit, 503 

MorriSTllle, ;.... 308 

Cedar Fork Chareli *1S 

Durham 400 



Summit, 735 

Mebanesellle, 687 

Back Creek, 504 

HawRlTer, 523 

Uraham 67T 

Summit, 759 

Rock Creek, 665 

Summit, 7T8 

Buffalo Creek, 686 

Greensboro', depot, 843 

Buffalo, second crossing, 706 

Summit, 897 

Boll Run 731 

Jamestown, 821 

h igh Point, 943 

Rich Fork, 649 

Lexiugton, 776 

Swearlne Creek, 658 

Summit, 683 

Vftdfcin River, 616 

Salisbury, , 760 

Cliarlotte, depot, 725 



Wilmington, depot, . . 
Northwest Btation, . . . 
Marlville 
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hosiiidate, 137 Feet. 

BrowD Hareh Swamp, SS 

Brown Marsb Depot, 100 

Balden Depot, 105 

Btedeaboro', 110 

Big Swaiap, 90 

Lumberton, C. H., 135 

Lumber Klver, flrat croBBing, 105 

Lumber River, tbird crossing, , 168 

Moss Neck 8l«tlon, 159 

Red Banks, 176 

Argyle 176 

Shoe Heel, 194 

Laarlnbarg, 330 

McLaurin's, 238 

Gum Swamp, 18* 

Laurel Ridge 849 

Ridge near Old Hundred, 337 

Joe's Creek, 219 

I£orae Pen Branch 270 

Ridge near 8and Hill Station, 412 

Mark's Creek, 380 

BeaTerdam Branch, 234 

Falling Creek, near Rockiogbam, 191 

Rockingham, depot, 210 

Eooklngham, C. 11 374 

Hitchcock's Creek, 114 

Peedee Rive ■, (Yadkin), 105 

Carr's Mount, near Wadesboro', US 

Big Brown Creek 298 

Lane's Creek, 335 

Anson and Union line, 456 

Summit, 22 miles from Wadesboro,' 593 

Richardson's Creek, 455 

Monroe, 586 



Summit, 754 

MeCree's Creek, 663 

Summit, 830 

Long Creek, 6»7 

Catawba River 670 

Rozeli's Ferr; road crossing, 893 

Iloyle's Creek, 903 

High Shoalfl Station, 1,001 

Lincolnton 886 

South Fork, 640 

auramit, 885 

Indian Creek 766 

Mndd J Fork, 830 

Bnffaloe Creek 762 

Summit, : 908 

Shelby, C. H 876 

First Broad Mver, 689 

Brash; Creek, 736 
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Swidy Rnn, 778 

Puzile Creek, 840 

SnmioK, 974 

Second Broad River, 820 

Summit, (G. Eases'), I.TIT 

as miles eaet of Reedy Patch Gap, 1,388 

B.8 miles eant of Reedy Patch Gap, 1,578 

Reedy Patch Gap, 2,243 

Haleifjh tjt 6aat<yn JtaSroad, 

Weldon, depot, 7i 

Weldon, Roanoke, 30 

anmmit 210 

Gaston, 152 

aammlt, :t07 

Littleton, 380 

Macon, 376 

Warrenton Station, HA 

Ridgeway, *lo 

HendersoQ, 5(15 

KittreU'B, 417 

Tar River, 21)6 

FranklintOD, 417 

Cedar Creek 370 

Pacific StaUon, 449 

Sammit, 460 

Wake county lino, 3*« 

Nenae Kiver, 238 

Summit 335 

Cnibtree Creek, 228 

Raleigh, depot, 303 

Saleiyh <6 AtiguMa Air-Liiic IfaUroail. 

Cary, 456 

Apes, Wi 

I.aahley'8, 834 

Merry Oaks, 245 

Haw River, 176 

Deep River, 113 

Sanford 353 

Summit, 427 

Upper Little River, 860 

Summit, 430 

Crane's Creek, 260 

Summit 346 

Lower Little River, 251 

Sharon's Ridge, 508 

Drowning Creek, 374 

Sammit, 450 

CTOBslog ol C. C. R. E., 5 miles east of Rockingham, 363 
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INTBODDOTIOK. 
Wtilem Sailroad. 



EgTpt, depot, 262 

Bottom of Coal Shaft, (below sea level 198 

Oulf, 2J9 

Ore Hm, at furnace, 49fi 

PiedmonI Sailroad. 

Creensljoro', Daries street, 838 

Big Buffalo Creek, 738 

Uttle Buffalo Creek, 741 

Sugar Creek, 7i3 

Morebead Station, 815 

Reedj Pork Creek, 6M 

Brown's Summit, 800 

Benaja Creek, first croBsIng, > 6Qn 

Benaja Statloti 678 

Haw River 655 

Big Troublesome Creek 870 

Little TroubleBome Creek, 8W 

Rddsvllle 828 

Rufflu Station 707 

Pelham Station, — 739 

State line, 858 

Dan River, (water), 885 

Xbrth We^em Xbrlh Caroliria Itaili-oad 

Greensboro, N. C. R. R. depot, '. 848 

■South Buffalo Creek, 859 

Knight's, , MS 

Friendship, 892 

North Fork o( Deep River, 871 

Whitehoart'a, 976 

County line, 974 

Kemersville, 1,016 

South Fork of Muddy Creek, 848 

Hollow Road crossing BS9 

Walker's Creek 778 

Middle Fork of Muddy Creek, 763 

Summit 840 

Bushy Fork, 757 

Ridge, 878 

Bath Branch, 905 

Salem, depot, 884 

HaSmad SurtKy from Grttntboro to Cheraic. 

(Jreenaboru depot, f 43 

Sliver Run, 779 

Buffalo Creek, 788 

Jamestown road, 850 

Ballentiue's Store, 843 

Deep River, .,. 633 
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Hinihaw'BKidge, 193 Feet- 

Old Aebboro road, TOl " 

Flank Road, opposite Aahboro, 855 " 

Summit between Deep River and Pedee, 750 " 

Henderson's St-ire 661 " 

Garborough'a Store, 763 " 

County line of Montgoraery and Richmond, 688 " 

Fajettevllle Flaok Road 6*5 

Old Scotch Fair Grounds, 560 " 

Little Creek, 363 " 

Catlege's Creek 158 " 

Pedee (low water), 147 " 

Carolina Central Railroad, - 133 " 

Hitchcock's Creek, 131 '■ 

Solomon's Creek, 123 

Mark'* Creek, 100 '■ 

Jtaltroad Harvey from TFinfenftoro' to Ash^tom'. 

Point opposite Wadesboro', 400 "- 

Peedee River 207 '■ 

Mt. Gllcad, 445 



West prong of Little River, 698 

Summit, 853 

Little River, 713 

Point oppoalt ) Ashboro', 846 

WfKlem North t'orulino SaHroad, 



Walnut Branch,.. 

Summit, 

Second Creek, . . . 



Third Crock, 

Rowan and Iredell ci 

StalesTille, 

Third Creek, second 



Catawba River, (water), . . 

Summit 

Madeline Creek 



Hall's Store, 1,154 

Drowning Creek, East Fork, 1,054 

Drowning Creek, Middle and West Fork, 1,040 

Drowning Creek ,1,070 

Summit, ;...!, 370 
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Bridge Creek, 1,H5 Feet. 

Sammlt, 1,378 • 

Double Branch, I,0fi9 " 

Conellj'H Gap, 1,889 " 

Ward's Branch, 1,195 " 

Hunting Creek, 1,080 " 

Morgaaton 1,140 L" 

SUyer Ct«ek, 1,022 " 

Maddy Creek, 1,090 " 

atUI Hoiue Gap, l,BKi " 

Marion, 1,42B " 

Opposite CarsoQ's, 1,284 " 

Catavrba, opposite Mrs. Greenlee's, ),2W " 

Point Tunnel, 1,633 " 

Mill Creek, fourth crosalng, 1,610 " 

FallBof Catawba, 1,941 " 

Bidge between Mill Creek and Cat*wba, 3,269 " 

Swannanoa Gap, 2,657 " 

Swannanoa Tunnel, 2,510 " 

Month ot Flat Creek, 3 3,350 " 

Summit, 3,304 " 

Mouth of Swannanoa, French Broad, 1,977 " 

Crossing of French Broad, 1,064 " 

Aleiander's Bridge, 1,796 " 

Mouth of Itj, , 1,684 ■' 

Marshall 1,647 " 

Rocky Bend, 1 ,446 " 

Mountain Island, 1,364 " 

Warm Springs, 1,335 " 

Slate line, 1,364 " 

RaUi-oad tiurvey from Morganton to Cranfierry. 

Morganton, Main Street, 1,184 " 

Cfttawbs. Kirer, Fleming's ford, 1 019 " 

Upper Creek, at D. Fomej's, 1,011 " 

Head of Steele's Creek, road crossing, 2 829 " 

Head of Upper Creek, Old Mr. Barrier's, 8614 " 

Gap of Jonas' Ridge, B. Barrier's, 3,757 " 

Gap between head of Wlleon's Cr., and LinvUle R., 8,773 " 

LinvJlle River, ford near Horehaw's, 3,4'Mi " 

Miller's Gap, (Blue Ridge), 3,733 " 

Toe River, Old Fields of Toe, 3,558 " 

Gap of Smoky (Iron) Mt. road, 8,784 " 

Cranberry Cr., at Cranberry, 3,051 " 

State line, 3,083 •• 

Hailroad Survey from AHieoUU to Saluda Bap, 

AsheTille, 3,350 " 

Swannanoa, 1,991 " 

Btevena', 5 miles, 3,399 " 

Branch, 6 miles, 3,383 " 

Ridge, 8 mUes, 2,486 " 

Branch, 11 miles, 2,175 " 
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Eidge,13jnile 2,279 ] 

C«na Creek, 14 miles, bank 9,134 

Ridge, 15 miles, , 8,3fifl 

Mud Creek, IT miles, 3,118 

Ridge IB mlloa, , 3,395 

Crabtree Creek, 19 1-4 rallee, 3,303 

Bldge, 20 miles .c 3,811 

LlUle Mad Creek, 24 miles, 3,188 

Bidge, 39i mlloB, 3,479 

Green Rivet, 33 miles, S.OST 

Salnaa Gap, 34 miles, 3,393 

There is a large amount of material bearing on the topographj of the 
State still in hand, which is not ready for publication, and there arc also 
n great many eiirveys, of railroads and canak, and piank roads of which 
copies have not yet been obtained. 

But any one who will take the trouble to study t!ie above data with 
the State map in hand will be able to realize for himseJf the prominent 
and peculiar features of the topography of tho Slate, and no one who 
does so can fail to see tho important bearing which the subject has on the 
•jstem of internal improvements, or to see the defects of our present sys- 
tem, if such it can be called; defects, the most glaring of which are due 
to a want of the necessary topographical knuwledge on the part of the 
public, and of those who organized some of the dominant and most ex- 
pensive parts of tho scheme. A topographical map, though only approx- 
mate, and even rude, will be of inestimable value in preventing the like 
expensive mistakes in the future. And this is eepecially true of the more 
interior or western extensions of our public works ; the influence of the 
topography uf this section ought to be controlling. It is proposed, as 
soon as all the existingsoui^ces of materials for the purpose are exhausted, 
and a few important connecting hnes of barometrical levels can be run, to 
construct a relief map of the State, beside the geological map, on the walls 
of the Museum. 

Latitodeb and LoNorroDEs. — Inasmuch as no astronomical observa- 
tions had ever been made, (so far as appears from any record, witli one 
exception, to be mentioned presently), to determine tho geographical po- 
sition of even the most important points in the middle and western eec- 
tiona of the State, it seemed desirable to ascertain at least approximately 
the errors of the positions commonly assigned to some of ihese points. 
For this purpose a good marine sextant and pocket chronometer were 
carried from Kaleigh, as a base, {whose position has been acctiratoly de- 
termined by the Coast Survey), and a series of double altitude observa- 
tions of the sun were taken at a number of selected stations, from Char- 
lotte and tho neighborhood, to the western limit of the State. It will be 
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«een that some of these determinations are quite different from the values 
of the co-ordinates usually assigned to these in our State maps. It ie 
noticeable especially that all positions west of the Blue Ridge are placed 
too far west on the common maps, even thoso which are adopted and re- 
published for tlieir own use bj the Departments of the General Govern- 
ment, Thus, for example, Ashoville is too far west by about fonr miles, 
Waynesviile by more than 2, Webster by more than 8, and Duektown, 
(some 3 miles beyond the line), by 15 or 16. The last named is the most 
important. Observations were twice attempted at the State line, but the 
weather proving unfavorable, both attempts were failures. But a good 
series was obtained at Duektown, and the result may be received as a 
pretty good approximation to the truth. And if so, the length of the 
State must be reduced from the common estimate by 15 miles or more; 
that is, this dimension will shrink to 470 miles. This result ia confirmed 
by the fact that the longitude of Bristol, Tennessee, which lies northeast 
■of this region, is misplaced on the same maps by more than 10 miles, as 
ascertained by the Coast Survey observations at that point, on the occa- 
sion already alluded to. This reduction will bring our western boundary 
{hy fL second coniraciion, hat. much more legitimate than the former), 
very nearly to the longitude of Cumberland Gap, beyond wliich the ex- 
isting maps give it a wide projection, A consequence of this shrinkage 
will be a considerable loss of territory also, probably sufficient to reduce 
the total to a round 50,000 square miles; if the calculation bo correct in 
other respects; which is improbable, however, since it was no doubt 
made without reference to the obscure and uncertain history and actual 
position of onr boundary lines. 

The determinations are the following, viz: 

Latitude. Longitude. 

Charlotte, 35° 15' 49" 80° 49',5 

Corner stone of State line, about 30 miles 

south of Charlotte, 34° 50' 29" 80° 47',1 

Lincolnton, 35° 32' 21" 81° 17',8 

Corner stone in Polk county, , 35° 14' 9" 83° 10',7 

Corner stone in Polk county, as determined 

by Dr. Caldwell, 35° 15' 11" 

Corner stone at confluence of South Fork of 

Catawba, (Dr, C), 35° 9' 23" 

Asheville, 35° 35' 55" 82° 2S'.5 

WaynesvilJe, 35° 29' IS" 82° 56'.0 

Webster, 35° 21' 43" 83° 4'.l 

Duektown, 35° 2' 50" 84° 6',0 
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ObseFTations were made or attempted at a nnmber of other points, but 
without BiiccesB, as the weather was nnfavorable. Ad imperfect scries of 
observations was gotten, for example, at Murphy, and at the confluence 
of the South Fork of the Catawba, two of the most important of th« 
points selected, bat they are too defective to give resnlte worthy .)f con- 
fidence. 

It is evidently a matter of some consequence that the State of North 
Carolina shonld know more of her whereabouts on the planet, and how 
much there is of her ; and it is proposed to extend the series of determi- 
nations, ae it shall be convenienr, so as to fix at least the bonndaries and 
some of the more prominent phy Biographical features, and time bring the 
State map into something like roasonabia correspDiidence with facta. As 
it is, not only the boundaries, as was seen, are miicii misplaced, but our 
geographers, who plainly would not "respect even the Equator," if we 
had one among us, have mislocjted the Blue Ridge, in some cases even 
many miles. So that it is impossible without confusion and serious error, 
to use the existing maps as the basis of a geological map of any detail. 

CLIMATICiL. 

The climate of North Carolina has a range correspond iu}^ ti> the 
variety of its topographical featnres, upon which, to an important 
extent, its various special or regional climates are dependent. The 
average climate of the whole State, of whicli that of the middle division 
is a fair representative, places it in the warm temperate zone, or on the 
southern margin of the temperate zone, the limits of that zone being 
taken at the isothermals of 40° and 60°. But on account of the peculiar 
geographical and topographical relations, its eastern margin being thrust 
outward a hundred miles beyond the position which the normal trend of 
the coast would give it, and almost into the edge of the great gulf stream, 
and its western end not only extending inland nearly five hundred miles, 
but being lifted into high table lands and lofty ridges and peaks, many of 
them more than a mile and a quarter in vortical height, the isotherms in- 
stead of keeping the parallels of latitude, are turned southward with a 
rapid curvature as they approach the western section, until at length 
they cross them almost at right angles. 

So that while the mean temperatare of one extremity ia both elevated 
and regulated, (or approximated to an insular character rn its distribution), 
that of the other is correspondingly depressed and carried op even to the 
colder half of the temperate zone, giving us the climate of the G ulf States 
(Alabama and Texas), on the one hand, and of New England on the other 
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a truly continental range, within the narrow limits of one State. Indeed, 
if tlie length of the State were north and south, instead of east and west, 
stretching from South Corolina to New York, the variety of its climateB 
wonld not be greater. 

The influence of climate on human comfort, industries, progress, civil- 
ization is all-pervading and despotic. The climate of North Carolina is 
one of the most important factors of her present and prospective condition 
and'hislory. It ie therefore worthy of careful inve- ligation and discnssion 
in any attempt to study or to set forth the resources, advantages and 
capabilities of the State, And hence a system of meteorological observa- 
tions was organized in 1871, with a view to the elimination of the climatic 
peculiarties of all the difJerent sections. Tliirtj stations were selected so 
as to cover the entire territory, and to give at least one observatory to 
every geographical, or topographical subdivision, and instruments and 
blanks were furniaJied and instructions given, (partly through tlie aid of 
the Smithsonian Institution in the first instance). This scheme contem- 
plated only observations of the temperature, rainfall, clouds and winds, 
and omitted altogether two of the most important climatarchic elements, 
moisture and barometic pressure, mainly for want of means to furnish the 
necessary instruments, but partly also for want of observers of sufficient 
leisure, or skill, or interest. For appeal was necessarily made to the pub- 
lic spirit of individual observers, there being no remuneration offered. 

Of some thirty stations, reports tor one year and upwards have been 
received from 24, the avei-age number reporting at one time being 12 to 
15. It will be observed tJia: several considerable tracts of the State are 
unrepresented, as for instance the region between Wilmington and Char- 
lotte and Greensboro', and that north of Greensboro' and Statesville and 
west of Oxford, and especially the large and well marked climatographic 
subdivision between the Catawba River, the 3lue Ridge and the southern 
border. The plateau of the upper French Broad, (Henderson and Tran- 
slvauia counties), is also well worthy of special observations, as well as 
that of Haywood county, and of Yancey ; and again in the extreme east, 
the whole peninsula between the two great sounds is one of the most pe- 
culiar tracts of country to be found in a dozen states, and peculiar too iit 
many of those points especially connected with and determinative of one 
or more of the elements of climate : yet in these different sections it has 
not been practicable to find observers, although they have been sought 
very diligently and instruments, &c. sent to parties supposed to be suffi- 
ciently interested and self denying; — and in a few cases reports have 
been received for one or several months. It is earnestly hoped that a 
better appreciation of the value of such observations to the whole State 
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as well as to tho particular Gection immediately concerned, not to mention 
the wider and liiglier interests of meteorological science, will lead to the 
early filling of these wide gaps and to the resumption of observations at 
other points where they have been intermitted for several years ; for, as 
is sufficiently evident on the slightest consideration, or from an inspection 
of the tabnlaied results of tlie observations hitherto made, the value of 
these aeries is proportioned to the number of years which they represent. 

It is due to the Smithsonian Institution, which has done so mucli for 
the climatology of the whole continent and for science of meteorology, 
to say that the Survey has, in several instances, availed itself of its ob- 
servers, already secured and instructed and fnrr.ished. And after the 
making out of the table of temperatures, here given, for all the stetions 
where observations are made for the Survey, or for which they were pro- 
curable from other sources, a number of others have been added from the 
proof sheet of a similar table, kindly furoislied by Prof. Henry. 

The stations thus addod to the list are Gaston, Murfreesborough and 
Lake Scnpperuong. The data for several other stations were obtained 
from the Agricultural Department reports, and from Blodget and from 
private records, — all derived however, I believe, from the records of ob 
servations procured by the Smithsonian Institution ; and the results of the 
computations of these have been in several cases, ( Warrenton and Kenans- 
vine, for example), averaged with those of the Smithsonian proof sheet. 

The average for the different sections are the simple means of the 
averages for all the stations within their respective limits ; that for the 
State is obtained from the sectional averages by giving to tliem a weight 
proportioned to their geographical extent ; that is, to eastern, middle and 
western, a relative value of 5,4 and 1, respectively. 

Mean Temperatures. — The table given below, contains the results of 
the computation and discussion of all the accessible data ; and it will be 
seen that they present many features of singular interest, notwithstanding 
the brief term of the observations at a number of the stations. 

A full discussion of these results ia reserved for a future occasion and 
a more complete and ample collection of materials; but there are some 
salient points which will not be afiected by any amplification of observa- 
tions, that arc worthy of note. 

By comparing Ihe averages for the State with the corresponding figures 
for the different regions, it appears that the cidumn for the middle sec- 
tion is almost identical with that tor the entire State. These general 
averages are also repeated with notable exactness in the stational columns 
for Oxford, Chapel Hill and Albemarle, and tlie Charlotte column is but 
little variant. If a line be drawn through tlie three first named points, 
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it will he very nearly direct, and will very well represent the isotherm of 
59°. It is noticeably parallel to the Smoky Mountains and the coast, and 
IB midway hetween them. And thus a system of lines connecting the 
different points of equal mean annual temperature would represent 
graphically one of the chief characteristics of the climate and show its 
intimate dependence npon topographical conditions. And similar charts 
for the seasonal and nfionthly means wonld bring to light many unsus- 
pected ]wciilidrities of the different regions and would develop most im- 
portant bearings upon their special agricultural adaptations. 

Tile lepi-esentative stations, whose columns of averages are closely cor- 
respondent with those of the dift'ereiit divisions, are Poplar Branch for 
the eastern, Oxford for the middle and Asheville for the western. Sncli 
stations are of course the most important, and are indicated by these re- 
snlts as the proper points for permanent and completely furnished me- 
teorological observatories. 

It may bo noted further that tho columns for the spring and autumn 
means are, at almost all the stations, very nearly the same as the annual, 
and the avorage of the two is still nearer to it. 

The iiidueuce of the Atlantic on the alimato of the coast stations is ob- 
servable chiefly in diminishing tlie diti'erence between the temperature of 
sninmer and winter, and this is effected by an elevation of the latter; but 
this is only seen in the stations soutii of Hatteras, The diSerenee in the 
January and July means for this part of tho coast is about 33", while the 
corresponding figures for tho middle region is about 40°. The effect of 
tlio mountains upon the difference of tho summer and winter means is 
similar, but less, tlie amount being about 35" ; it is produced, however, 
chiefly by depressing that of the summer. 

And it may be here observed that the difference in the general features 
of the coast region north of Hatteras, (the Sound region), and the lower 
coast is so marked as to justify the separation of these tracts into two 
climatic snb-divisiuns. 

It is also worthy of note that the hottest month is Julyf and the coldest, 
December. In the north"- ^ portions of the continent January is the 
coldest month. 

The average July temperature lor the whole Korthern Hemisphere is 
71° ; and that for January, 49° ; the former figure repreeente the cor- 
responding fact for the western division of Hirfh Carolina, and the latter 
for the southern coast. 
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MONTHLY, SEASONAL, AND ANNUAL MEAN TEMPEEA- 
THEIE AVERAGES FOR THE DIFFERENT 



Name of Station. 


i 

i 


1 


i 

3 


1 
< 


a 


9 


^ 


1 


1 
1 


i 


1 


i 

a 






" 


o 


~~ 


~ 


~~ 


"^ 


IT 




o 


° 


o 


o 




AslieviDc, 


37 


39 


45 


52 


63 


69 


74 


71 


66 


53 


43 


37 


1 


AIbemnrle,* 


3!) 


42 


47 


58 


64 


75 


79 


77 


70 


57 


46 


39 


2 


Bakers v-ille. 


34 


37 


38 


64 


61 


66 


72 


74 


66 


50 


43 


36 


3 


Booiie,t 


33 


34 


36 


49 


57 


65 


69 


70 


62 


47 


34 


30 


4 


Beaufort, 


46 


44 


49 


60 


69 


77 


80 


79 


75 


64 


56 


48 


5 


Clmvlotte, 


33 


43 


49 


60 


69 


77 


79 


76 


73 


57 


46 


40 


6 


Chapel Hill, 


42 


44 


51 


59 


67 


75 


78 


76 


71 


60 


50 


43 


7 


Davidson College, 


42 


41 


50 


68 


66 


74 


76 


80 


64 


57 


46 


43 


3 


Edenton, 


41 


44 


45 


60 


66 


76 


79 


80 


73 


59 


47 


37 


9 


Favetteville, 


39 


42 


45 


62 


71 


77 


31 


79 


71 


60 


49 


40 


10 


Forest Hill.i 


4.1 


40 


40 


59 


64 


68 


71 


71 


63 


53 


41 


41 


11 


Franklin, 


38 


42 


45 


54 


63 


70 


70 


70 


66 


52 


42 


41 


12 


Goldsboro', 


43 


48 


51 


61 


69 


78 


82 


79 


74 


62 


61 


44 


13 


Gaston. 


37 


43 


3S 


54 


66 


74 


78 


76 


68 


53 


47 


40 


14 


Greensboro', 


40 


43 


49 


60 


71 


79 


79 


77 


73 


63 


49 


40 


15 


Keriansville, 


49 


45 


50 


58 


68 


76 


80 


81 


71 


59 


48 


44 


16 


Lake Seiip]>erniHig, 


41 


45 


51 


55 


68 


73 


78 


71 


69 


61 


61 


46 


17 


Lenoir, 


30 


40 


45 


56 


66 


73 


76 


73 


67 


55 


43 


37 


18 


Mi.rfreesboro', 


41 


45 


49 


57 


66 


76 


77 


76 


69 


58 


49 


43 


19 


Miirpliy, 


38 


42 


45 


56 


65 


71 


74 


72 


66 


53 


41 


38 


20 


Nfiwbern, 


47 


46 


49 


60 


69 


76 


80 


79 


77 


60 


62 


46 


21 


Oxford, 


39 


42 


47 


57 


6T 


75 


81 


77 


70 


57 


47 


38 


22 


Poplar Branch,! 
■Raleigh, 


43 


44 


45 


57 


68 


75 


81 


80 


75 


60 


49 


43 


23 


38 


43 


48 


59 


66 


76 


SO 


77 


73 


58 


49 


39 


24 


Statesviilc,* 


35 


39 


44 


54 


62 


72 


76 


74 


66 


54 


43 


36 


26 


Scotland Neek,§ 


41 


43 


48 


54 


65 


76 


76 


74 


70 


56 


45 


38 


26 


Stagg'a Creek,** 


35 


36 


42 


49 


61 


71 


72 


67 


63 


47 


41 


36 


27 


Smithville, 


49 


50 


56 


64 


73 


79 


81 


80 


76 


67 


69 


52 


28 


Tarboro', 


39 


42 


42 


58 


68 


73 


80 


77 


72 


69 


46 


37 


29 


Woldon, 


42 


41 


46 


57 


69 


76 


81 


77 


69 


56 


43 


37 


30 


Wilmington, 


49 


48 


52 


63 


71 


73 


81 


79 


75 


62 


52 


46 


31 


Warrenton, 


42 


40 


43 


65 


65 


75 


SO 


78 


68 


61 


49 


39 


32 


Eastern Division, 


44 


45 


48 


60 


69 


76 


30 


79 


73 


61 


49 


43 


33 


Middle Division, 


40 


42 


43 


58 


66 


75 


79 


76 


70 


58 


47 


40 


34 


Western Division, 


3C 


39 


41 


63 


62 


69 


71 


71 


64 


51 


41 


36 


35 


State, 


41 


43 


47 


58 


67 


75 


79 


77 


71 


69 


47 


40 


36 



*Station a few inilc8 from town. 

f December has observations for only one year. 

ifObser vat ions for several months ioeomplete. 



,. by Google 



INTBODCimON. 



TUBES FOlt A PERIOD OF YEARS, AT : 
REGIONS, AND FOB THE STATE. 



STATIONS, AND 







i 


^ 






M 


i 


'i 


Te 


Obbebvihb 




i 




1 
< 


1 

i 


i 


^ 


1 


3'^ 


"1 


AND 
Authorities. 




o ~ 


~ 


~ 


~^ 


a 


° 


o 








1 


53 


72 


54 


38 


54.3 


35 36'; 82 28' 


2250 


6J 


Aston & Hardy. 


2 


56 


77 


57 


40 


57.8 


35 18 


8.) 11 


650 


4 


Ae. Dcu'tiiietit. 


3 


51 


71 


53 


36 


52 5 


36 3 


82 6 


2560 


1 


J.H.Greene. 


4 


47 


68 


48 


32 


48.7 


30 14 


81 39 


3250 


2 


W. B. Oonncill. 


5 


59 


78 


65 


45 


62.0 


34 42 


76 40 


13 





J. RuiTilev. 


6 


59 


77 


58 


40 


58.8 


36 16 


80 60 


725 


3 


G. B. Haniia. ■ 


7 


59 


76 


61 


42 


59.5 


35 54 


79 17 


670 


174 


Mrs. C. P. Snoneer. 


8 


58 


76 


55 


43 


58.0 


36 32 


80 61 


860 


2 


W. C. Kerr. 


fl 


57 


78 


60 


40 


68.8 


36 4 


76 41 


30 


2 


Mrs. M. A. Hincs. 


10 


59 


79 


60 


40 


5».7 


35 6 


78 63 


75 


1 


J. M. Sherwood. 


11 


54 


70 


62 


40 


54.3 


35 16 


SH 4 


3500 


1 


Mrs. D. U. Davies. 


12 


54 


70 


53 


40 


644 


3r, 13 


S3 15 


2141 


2 


Mrs, A. Silor. 


13 


61 


80 


62 


45 


61.7 


35 21 


78 2 


102 


4 


Ag. Dep'tinent. 


14 


56 


76 


68 


40 


67.4 


36 28 


77 38 


153 


44 


S.I. 


16 


60 


78 


62 


41 


60.3 


36 6 


79 50 


843 


3 


S. A. Howard. 


16 


60 


79 


59 


46 


61.3 


34 58 


77 68 


60 


3 


S.I. 


17 


58 


75 


60 


44 


69.4 


35 50 


76 18 


26 


3 


S.I. 


18 


55 


74 


65 


38 


55.5 


35 57 


81 34 


1185 


3 


Dr. R. L. Bcall. 


19 


58 


76 


59 


43 


58.8 


36 26 


77 1 


75 


4 


S.I. 


■20 


56 


72 


53 


39 


56.2 


35 6 


83 29 


1614 


24 


Wm. Boal. 


21 


59 


78 


63 


46 


61.8 


36 6 


77 2 


12 


24 


K. Berry. 


22 


57 


78 


58 


40 


58.2 


36 19 


78 41 


475 


7 


Dr. W. R. Hicks. 


23 


57 


79 


62 


43 


60.1 


36 14 


76 00 


10 


2 


J. M. Woodhousc. 


24 


58 


78 


60 


40 


59.1 


35 47 


78 41 


350 


4 


P. A. Wiley. 


25 


53 


74 


54 


36 


546 


35 47 


80 53 


940 


7 


Dr. J. A. Allison. 


26 


66 


75 


57 


41 


57.2 


36 7 


77 33 


60 


2 


J. M. Smilb. 


27 


51 


70 


50 


36 


61.8 


36 26 


81 33 


3000 


114 


J. 0. Wilcox. 


28 


64 


80 


«J 


60 


66.7 


34 00 


78 6 


20 


8 


Mil. Post. 


39 


66 


77 


59 


39 


67.8 


35 52 


77 40 


50 


1 


R. H. Austin. 


30 


57 


78 


56 


40 


57.8 


36 23 


77 45 


72 


3 


I'. A. Clark. 


31 


62 


79 


63 


48 


63.0 


34 17 


77 58 


50 


3 


Rev. D. Morrelle. 


32 


64 


77 


59 


40 


57.7 


36 24 


78 16 


400 


1 


S.I. 


33 


59 


79 


60 


46 


60.3 












34 


57 


77 


59 


44 


68.2 












35 


52 


70 


52 


37 


53.1 












36 


57 


77 '69 


41 


58.7 













SCurritnck county. S. I. Smithaonian Inatitntion. 
gHalifar coDDtj. 
**Aabe county, near JefferBon. 
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The coldest station is Boone, (which is also the highest) ; and the 
warmest is Smithville. It woald be a mntter of mach interest to have » 
record of observations for the platean of upper Linville, at the foot ofthe 
Grandfather, nearly 1,000 feet higher than Boone. We shoald then have 
both extretnee. The annual moan temperature for the western division 
i8 53°.l. If we take only the three highest stations, (those nearest to 
this ptate^iii), the average is 51" ; the two highest give 50°. 2 ; the single 
highest, 48°.7. The difference of the isotherms for Asheville and Boone 
is 5*.6, for a difference of 1,000 feet in elevation ; and a diflerenee of 300 
feet between Asheville and Bakersville gives l^.S, or 6° per 1,000 feet: 
so that it is quite within limits to place the if otherms for the Linville pla- 
teau at 45°. Taking that for Boone as representing the lower extreme, 
the isothermal range within the State is 17° : if the conjectural number 
for the Linville section be substituted, it is above 20°. 

And there are many other regional and local climatic pecniiarities which 
are well worthy of study, as for example, the very low range of the thermal 
means at the 8tatesvi]lo station, which is in fact climatically allied to the 
western instead of the middle section ; and, by contrast, the higher range- 
uf the Lenoir station, which is more elevated and mnch nearer the Blue 
Ridge ; and yet other phenomena not shown in the tabular abstracts, as- 
the singular manner in which areas of sudden winter cold, approaching 
from higher latitudes protrude long and narrow sinuses across the State, 
leaving parallel tracts, east and west, little or not at all affected; and 
again the sudden reduction of the temperature over a limited tract, un- 
connected with any other area from which it could have been propagated, 
as if a tract of the upper strata of cold air had dropped from the cloods. 
These and a multitude of interesting meteorological phenomena most 
wait nntil another volume, for discussion, and even for adequate state^ 
ment. 

Such nr*i K.-\m: of the more notable points which are obvions from a 
simple iiir=|iu(.-tiori of the table and a comparison of its different parts 
among themselves. 

If a wider comparison be instituted between these columns and similar 
abstracts of temperature observations for other states and conntries, yet 
more important features emerge. 

To begin with one of the last points mentioned, — the isothermal' 
range, —while it is not less than 20° in North Carolina, it is 8° in New 
York, and 6° in Massachusetts. And any one who will take the trouble 
to trace the isotherm of 66° and 45° across the continent, as in Blodget's 
charts, for example, will be able to realize the marvellous extent of the 
climatic range which the territory of one State presents. The former. 
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starting from the soiitheaGt corner of tbie State sweeps down through the 
Bouthern Iialf of Georgia and Alabama, many miles below Montgomery, 
and jif fact touches Mobile Bay (isotherm 65°.8), and croBsing the Mis- 
sisBippi a little above Natchez, makes a southward bend by Anstin, Texas, 
and after a slight upward curve reaobes the eastern eBcarpnieat of the 
great weBtern platean, and then '' runs down the longitude" into Mexico, 
making its final appearance in Boathern California on the Faciiic coast 
The other line, of 45°, starting on the coast at Portland, Maine, and 
bending gently southward nnti! it tonchee the northern edge of western 
MafBchnsetts, makes a endden sweep to the north through Lake Cham- 
plain into the valley of the St. Lawrence, and then trends west a little 
sooth along the northern coast of Ontario, by Toronto, across tlie middle of 
Lake Michigan, and again with a northwest sweep through St, Paul, rises 
quite into the British Dominion in the valley of the Sascatchowan, beyond 
the parallel of 50° ; and only after reaching the flanks of the Rocky 
Mountains does it tonch, by a sudden southward plnnge, the latitade of 
tiie Grandfather Mountain. So that these two lines enclose almost the 
whole United States and a portion of British America and Mexico. 

The mean for the State, which is nearly 59°, if mapped, would enter 
its territory from Virginia, in Granville county, and leave it in Mecklen- 
burg, and after making a wide curvo into South Carolina and Georgia, 
around the sonthwestern end of the Appalachians, return to the par- 
allel of 36^° about midway of the State of Tennessee. 

If the geography of this line be traced through Europu and Asia, it 
will give a ehie to still wider climatic relationships. It touches the Eu- 
ropean coast a little north of Lisbon, and passing through Madrid, hngs 
the upper coast of the Mediterranean round by Genoa, and bearing down 
through middle Italy by Florence, turns again east by Constantinople, 
Trebizond, and on through the heart of China, passing near Shanghai, 
reaches the Pacific in the latitude of southern Japan. And if the two 
extreme isotherms of the State, say only 48° and 66°, bo followed around 
the globe, they will be found to enclose a zone within which lie nearly all 
the great centres of the population and power and civilization of the hu- 
man race, both ancient and modern, in the old world and the new. But 
climate, even so tar as dependent on temperature, is not wholly expressed 
by the annual isotherms. On the contrary, as long since pointed out by 
Hnmboldt, a most " important influence is exercised on vegetation and 
agricnltnre, on the cultivation of fruit, and on the comfort of mankind, by 
difieronces in the distribution of the same mean temperatnre through the 
did'erent seasons of the year." " If in a thermic scale of different kinds 
of enltivatioQ, we begin with those plants which require the hottest cli- 
10 
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mate, as the raoilla, the cocoa, banana, and cocoa-nDt, and proceed to pine 
applet, the sugar cane, coffee, fruit-bearing date-treea, the cotton-tree, 
citron, olivee, edible chestnuts, and vines producing potable vine, an ex- 
act geographical consideration of the limits of cultivation will teach ne 
that other climatic relations besides those of mean annual temperature are 
involved in these pbenoinena. Taking an example, fur instance, from 
the cultivation of the vine, we find that in order to procure potable wine, 
itis requisite that the mean annual beat Bhoiitd exceed 49°, that the win- 
ter temperatnre should be upward of 33°, and the mean summer tem- 
perature upward of 6i°. At Bordeaux, the mean annual, winter, sum- 
mer, and autumn temperature are respectively 57", 43°, 71°, and 58°. 
In the plains near the Baltiu, where a wine is produced that can scarcely 
be considered potable, these numbers are as follows : 47°. 5, 31°, 63°. 7, 
and 47°-5." It will be observed that the corresponding numbers for the 
coldest station in North Carolina are all in excess of tJiese last, viz : 46°.7, 
32°, 68° and 48° ; and also that those for the middle division of the State, 
(and the averages for the wliole), differ but little from the typical suries of 
Bordeaux, viz : 58°. 2, 40°, 77°, 59°. And when it is further considered that 
the same determinant series, for the western section of the State, lies 
about midway between those of Bordeaux and the Baltic, viz : 53°. 37", 
70° and 52° ; and that those for the eastern division exceed the Bordeaux 
series but little, being respectively 60°, 44°, 79°, 61° ; it is apparent that, 
60 far as the cultivation of the vine ie concerned, the whole State lies 
within the favored tract. Middle and eastern Xortb Carolina correspond 
to middle and southern France, and western North Carolina to northern 
France and Belgium. And alt the climates of Italy, from Palermo to 
Milan and Yenieo, are represented. These points will be best under- 
stood, in the absence of illustrative charts, by a few comparative columns 
of figures, for a few representative localities, as follows : 
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1 
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o 


o 


o 


o 


o 


state, 


59 


57 


77 


69 


41 


Middle Division, 


58 


67 


77 


69 


40 


Ealeigli, 


59 


58 


78 


60 


40 


Oiford, 


58 


67 


78 


58 


40 


Maraeillea, rrance, 


58 


56 


73 


69 


45 


Madrid, Spain, 


68 


56 


74 


57 


44 


Florence, Italy, 


59 


58 


75 


60 


44 


Eastern Division, 


60 


69 


79 


61 


44 


Poplar Branch, 


60 


57 


79 


62 


43 


Naples, Italy, 


60 


68 


74 


61 


48 


Western Divieion, 


53 


6a 


70 


52 


37 


Ashevile, 


51 


53 


72 


64 


38 


Bakersville, 


52 


51 


71 


52 


36 


Paris, France, 


61 


61 


65 


52 


38 


Dijon, France, 


53 


63 


70 


63 


35 


Venice, Italy, 


66 


56 


73 


56 


38 


Smith ville. 


66 


64 


80 


67 


60 


Mobile, Ala., 


66 


67 


79 


66 


52 


Natchez, Misa., 


66 


67 


80 


67 


61 


Austin, Texas, 


67 


68 


81 


68 


49 


Nicolosi, Sicily, 


6i 


62 


79 


66 


51 


Alexandria, Eg'pt, 


67 


66 


78 


74 


68 


Jernsalem, Syria, 


63 


60 


74 


66 


60 


Nagasaki, Japan, 


63 


60 


80 


66 


45 


Boone, 


49 


47 


68 


48 


32 


Cambridge, Ma^s. 


60 


48 


70 


62 


31 


West Point, N. Y. 


51 


49 


71 


53 


30 


Chicago, Illinois. 


47 


45 


67 


49 


26 


Dubnqne, Iowa, 


49 


.50 


72 


52 


22 


Berlin, Prussia, 


48 


47 


65 


49 


31 


Munich, Germany, 


48 


48 


64 


49 


32 


Vienna, Austria, 


61 


62 


69 


61 


32 
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Maxima, JUinima and Range of Temperature. — The table pp. 76, 77, 
gives the average minimum temperature and the average maximnm at a 
dozen etationa where observations have been taken for the longest pe- 
riods and are most complete, or where the point of observation is of high 
representative value ; and also the means of the maxima and minima of 
the stations in each division of the State and the means for the whole 
State. Thus the lowest reading of the thermometer to bo expected at 
Aeheville in January is 10° and the lowest for the year 7° (in Decem- 
ber); the highest for January or December 63°; the highest for the 
year, 86° (in July). 

The lowest reading of all the stations is 4°, at Boone, (in Jan.), the 
highest 102°, in July, at Goldsboro. The lowest range of the ther- 
mometer for the eastern division of the State is seen to be 17°, and may 
be expected to be reached in Dee., for the middle 13°, and for the wes- 
tern 8°. 

The greatest monthly thermal range is found in the winter months, and 
the least in July, (the latter being about half as much as the former) ; the 
greatest seasonal range is in spring and autumn, and the least in summer. 
The average of the yearly thermometrie range for the whole State is 
78° ; the greatest yearly range is found at Weldon, 91°, and the least at 
Beaufort, 70° ; no doubt Smithvillo gives still less. 

The extreme limits touchiid by the thermometer are often very differ- 
ent in regions of the same, annual temperature. The most marked char- 
acteristic of littoral and insular climates is exhibited in the diminution of 
the thermal range, — the approximation of the maxima and minima, of 
the January and July temperatures, the elimination of wide, as well as of 
sudden fluctuations of the thermometer, which are so characteristic of in- 
terior and rigorous climates. It will have been observed, in the afeove 
comparative table of temperatures, that the points of nearly tho same 
yearly means in the northern part of the continent are characterized by 
a wider thermal range than the corresponding points in North Carolina. 
, The difference of the January and July temperaiures for Cambridge, for 
instance, is i4°, while that for Boone is 30° (39° for Dec), and as we re- 
cede from the coast, the difference becomes more marked, being 44J° at 
West Point, above 47° at Chicago, and 55^° at Dnbuque. We haveseen 
that the greatest difference in this State is that for the middle section, 
viz; 40", while that for the coast is 33", and for the mountains 35°. 

But if instead of the differences of the monthly means, we compare 
the differences of the maxima and minima, the contrast will be still more 
striking. At Dubuque, tbe only point for which the necessary data are at 
hand, the rangefor January is above 59°, (from + 46° to — 13J°) , that for 
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Jnly is 36", (from 58° to 94°), and for tlie year 112°, (from — 18° to 
+ 94°). The contrast wliich theee figures present to the corresponding 
data, (53°, 27° and S0°), for the only point of observation in North Car- 
olina which receives the same annual amount of heat, is very great. And 
if the absolute maxima and ininima were compared, the reenit would be 
stiil more striking. Taking the highest and lowest accessible records for 
Dubaqne in ten years, 99° and — 29°, (last winter it went to — 35°), the 
absolute range rises to 130° ; while in Boone there is no record below 8° 
and none above 90°, so that the greatest absolute range is cinder 90®, 
And it is not greater for any part of the State. And those who have 
noticed the current weather reports of the last few years can hardly have 
failed to notice that during the prevalence of the most fearful cold for 
several days over the whole northern tier of States, 30°, 35° and 40° 
below zero, from ISoston through New York to Iowa, the thennometer 
here in middle" North Carolina scarcely reached the freezing point. And 
even during this present January, 1875, while the telegraph reporta 20° 
to 25° helow sero in various places north, the lowest record here in Kaleigh 
during the same week is 27^ above sero. 

And so in midsummer, while the daily telegraphic reports from the 
north show 98° and 100°, the thermometer ranges here from 90° to 93°, 
rarely reaching 95°. 

The importance of such climatic data to a proper understanding and 
estimation of the adaptation of a country or region to human industries 
and comfort and longevity, is only beginning to be appreciated. These 
are in fact the most important characteristics of climates, both as concerns 
vegetable and animal life, and it has come to be recognized as a sani- 
tary fact of great importance that thcreisa most intimate relation between 
the death-rate in the human family and the range of the thermometer. 
"The severity of the strain of extreme climates on the human system ie 
shown in a striking manner in the rapidly increasing death-rate according 
as t)ie difference between the Jnly and January temperatores is increased. 
Thus the mortality is 8 per cent, greater in England than in Scotland, 
the climate of the latter country being more equable or insular in its 
character; and it is found on advancing into the Continent of Europe, 
that the more extreme the climate becomes, so much the more is the 
death-rate increased." (Buchan). The same thing will no doubt be 
found in passing from the more littoral and eqiiableclimatesof the Ameri- 
can shores into the rigorous conditions which prevail in the interior. 
Blodget says, in a very full discussion of the relations of disease to cli- 
mate, "All forms of disease of the respiratory organs increase as the 
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temjterattire deereasea with like conditions of humidity; and incroaBes 
still more directly with the greater variableness of the climate." 

Indeed, bo close is the relation between climate and the physical we3\ 
being of man, that certain classes of diseases are distinctly climatograplucal 
affections, and are eliminated by proper climatic conditions. So well re- 
oigoized is this fact that one of the most interesting and elaborate of tho 
reports of tho last census of the United States contains disease charts, — 
maps of the geographical range of certain causes of hnman mortality. 

And it is worthy of note, that one of the two tracts in the whole terri- 
tory of the United States, which is absolotely or almost free from that 
sconrge of rigorous and extreme climates, pulmonary consumption, is lo- 
cated by these ccnsas rasps along the plateau cast of the Blue Bidge in 
North Carolina, to which tho nearest meteorological station is that of Le- 
noir, which has been pointed out above as contrasted in the equability of 
its temperature with elations more than lUO miles east, and of lees ele- 
vation. One of the canses, (which, however, cannot now be diacnssed), 
is donbtless tho fact that this region is sheltered on two sides by the prox- 
imity of the Blue Kidge, which here reaches its extreme altitude, and 
stands as a protecting wall against the two prevalent and weather-coo- 
trolting winds from the interior, those from the southwest and northwest, 
(and indeed from :he north as well). 

Springs. — The list of springs given below is added here on account of 
the well known relation between the temperature of such sources (and 
that of wells, when they come from a depth of forty feet and upwards,) 
and the mean annual temperature, the former being a very fair expression 
of tho latter. It will bo seen that the observations with instrnments 
receive a singularly strong confirination from this source, as far as tho evi- 
dence goes. The altitude is given, at least approximately, so that the 
eflect of elevation may be eliminated, by allowing 3° for every 1,000 feet. 



LOCALITY. 


ELEVATION. 


TEMP 


Cherokee, McDaniel Bald, 


4,300 feet. 


48° 


Madison, Big Butt, 


4,600 " 


49 


" Big Bald, 


6,350 « 


45 


Yancey, Proffitt's, 


3,300 " 


49 


" Black Mountain, about 


6,500 « 


40 


BurniviUe, well. 


2,800 " 


62.6 


" D. G. Ray's, near Bnriisville, 


2,900 " 


62.5 


Mitchell, Eoan, about 


6,000 " 


49.3 


" " Cold Spring, 


6,100 " 


45.1 


Flat Bock, Penland's, 


2,800 " 


51 
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LOCALITY. 


BLBTATION. 


TSHP. 


Mitch'jll, Hnmp Back, Blue Kidge, 


4,300 " 


49.2 


Watauga, Morris', " " 


3,600 " 


62.5 


Allegbau;, foot of Bullhead Moautain, 


3,300 " 


54.6 


Trausjlvaiija, Little Biver, near Thomas', 


2,800 " 


54.2 


Henderson, Bear Wallow Mountain, 


2,800 " 


59 


Buncombe, Laurel Spring, Pinnacle, 


2,700 " 


52 


" Hickory Nut Gap, Sherrill's, 


2,100 " 


54 


Mine Hole Gap, 


2,600 " 


64.6 


McDowell, Hawksbill, about 


3,500 " 


61.8 


" Shortofl; 


2,800 " 


65.4 


" Paddy's Spring, Lin. Mountain, 


2,200 " 


64.8 


J. H. Greenlee's well, 


1,400 " 


66 


Surry, Pilot Mountain, 


1,760 " 


64 


Yadkin, Judge Pearson's, 


950 " 


57 


" J. R. Dodges', 


900 " 


67.2 


Alexander, Taylorsville, well. 


1,260 " 


57.1 


Cleveland, Patterson spring, about 


900 " 


58 


Moore, Carthage, 3 wells, about 


450 " 


60.3 


Franklin, Dodd's Spring, (Emmons), about 


300 " 


60 


K the reduction be made of all the above sp 


rings which are 


found in 



tlie motmtaiii Bcction to the average level of 2,600 feet, the average of all 
these teniperaturea so corrected will give 54" for tho mean annual tem- 
perature of the region, which is very near that of tho table. A similar 
reduction for all the springs of the piedmont section gives 67°, a result 
nearly coincident with that from direct observation. 

Rainfall. — This important element of the climates of North Carolina- 
is developed by the accompanying table, page 83. The variation is 
amount, in the difieront sections, is considerable, but the whole State be- 
longs to the region of North America which is characterized by the 
largest precipitation, this region having its centre a little southwest of as, 
in Alabama, and extending to the Gulf coast and beyond the Mississippi 
and northward to the Ohio. Within this region the average annual pre- 
cipitation is about 50 inches, the masimtim rising above 60 in the centte, 
and the amount diminishing northward and westward, to about 10 in the 
north and northeastern States, 30 along the lakes and on the upper Mis- 
sissippi; beyond which it falls to 15 and even 10 in some parts of the 
Great Plains, and reaching the minimum of 5 inches in a small tract of 
southern California. Over a limited belt of tho Oregon coast it rises 
again to 50 and upwards. The average for the States along the Miasis' 
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eippi and eastward is probably a little above 45, and for the western half 
of the United States it is about 20, bo that for the whole it is a little more 
than 30 inches. In the construction of the table for North Carolina, the 
stations are umitted for which the observations do not cover 2 years. 

This tabla shows a very great variation in the amount of annnal pre- 
cipitation from station to station ; and at some of them the amount is ex- 
traordinary, — far beyond the average even for this very terra of years, 
1871 to 1874 ; but the average for the whole State and for every region 
is notably high ; althoagh for a few stations, as Greensboro', it is abnor- 
mally low. In Elodget's rain chart there is only a small section in tht 
southeast corner of the State which is credited with so large an amoune 
as 48 inches, while a strip along the Blue Ridge is set down at 36 inches; 
and the average for the State has been commonly given as about 45 
inches. But for the past few years the average is greater than this for 
the middle region and still larger for the two other divisions : so that 
the average for the whole rises above 53 inches. It is necessary that ob- 
servations be continned through a long series of years, in order to elimi- 
nate the effect of irregularities and (perhaps) periodic variations in the 
amount of annnal precipitation. Bnt the present results seem to justify 
the conclusion that the average for the State has been heretofore placed 
at too low a figure, the deduction having been made from insufficient 
data, the stations being far too few and distant, and too partial in their 
distribution. 

The quantity of rainfall is hardly more important than its distribu- 
tion through the season of the year. Some portions of the earth which 
have an abundance of precipitation are almost uninhabitable on account 
of its unequal distribution ; being overwhelmed by floods at one season 
andparched by drought at another. In this State, as may be seen from 
the table, the variation from month to month, and from season to season 
is very slight. On the whole, more rain falls in summer than in any 
other season, and the amount for winter stands next in order of magni- 
tude. The most rainy month is Jnly, and the next in order is February ; 
but there is properly speaking no dry season or wet season, in any part 
of North Carolina. 

The amount of precipitation in Europe, although very different from 
country to country, diminishing in general, with the distance from sea 
coasts and high mountains, is usually lees than in this country. A few 
examples of notable localities in the old world are given by way of com- 
parison, viz: London 21, Liverpool 34, Glasgow 21, Paris 23, Dijon 31, 
Marseilles 20, Bordeaux 34, Madrid 10, Berlin 24, Copenhagen 15, Milan 
38, Eome 31, Naples 30, St. Petersburg 18, Pekin 27, Canton 69. 
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Snow. — Tlie records of the stations are not full enough Dor of Buffi- 
aently long cootinnAnce to givo entirely satisfactory results, in ref^rd to 
the amount and distribntton of snow, but the observations of 17 stations 
in 1S72, show that the total fall of snow for that year aceraged 6 inches 
for the whole State, 4 inches in the mountains, and 6^ in the middle and 
eastern divisions ; and the average for three years, (indading 1872), for 
the State, deduced from observations at 5 stations, is also 6 inches, the 
largest average for a single station, 11^ inches, occurring at Boone. It is 
proper to state that the average for a larger number of years will proba- 
bly be somewhat above the amount given by these last three, as this feat- 
ure of the winters in this latitude is very variable, in some winters afiJl 
of 4 or 6 inches occurringat one time, and at long intervals even 10 and 
13 inches, as in 1857. 

It is observable that the yearly amount of snow-fall is not greater in 
the monntains than in the cismontaue regions. This result traverses the 
common impression ; but there is 4 strong confirmation of it in the well 
known fact, attested by the most intelligent obaervers, that the wild 
monntain pastures do not become inaccessible to cattle grazing, by reason 
of the obstruction of snow, oftencr than about once in seven years. 

frosts. — The first frosts of autumn may be expected about October 
IS ; occurring once in the last three years on the 2nd., at three of the 
western stations, and as late as November 4,* at one point of the eastern 
division ; and the date of the last frost of spring is about April 21 ; oc- 
casionally falling however, as early as the 13th, and once in the three 
years, at some of the mountain stations, quite abnormally, at late as 
May 20. 

There are portions of territory in the wcBtern region, that are exempt 
from frosts altogether. These are found in narrow zones along the fianks 
of various mountain ranges, and are known as "frostless belts." They 
are from a few rods wide to several hundred yards, and their boundaries 
are said to be very narrowly defined and to remain quite permanently 
fixed. Mr. Silas McUowell, a very intelligent observer in Macon county, 
seems to have been the first to call attention to this fact ; and he has 
traced the limits of some of these tracts, and finds the lines so sharply 
drawn, that one half of a shrub will be frost-killed, and the other un- 
affected. It would occupy too much space to diseues here the causes of 
this phenomenon : suffice it to say, that it ie due to the nocturnal sratifica- 
tion of the atmoepliere of these mountain-enclosed bnsins, the different 
horizontal belts, having different degrees of humidity, whereby the sur- 
face radiation is controlled. 

The point of practical interest is, that within these tavored limits. 
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fruits never fail. One of the most noted of these tracts is found along 
the eastward escarpoient of the Tryon range, in Polk county, at an eleva- 
tion of about 1500 feet. It is distinguishable at a distance of many miles 
by the nnmerouB peach orchards which are spread along the foce of the 
raonntain in a narrow regular zone. 

But similar areas are found in all parts of the mountain and piedmont 
regions, and are distinguishable, in the natnral state, by the abundance of 
wild grapes. Such localities, not only beyond the Blue Ridgo, but in the 
South Mountains and their spurs for example, and in the Brushy Monn- 
tains, are the most notable seats for orchards and vineyards, and are 
widely known for the abiiiidHn(;e, and excellence and unfailing certainty 
of their crops. 

Humidity. — The Survey iias been able to procure hygronietric obser- 
vations at only two points, and tor a little more than one year. These 
two points are Wilmington and Charlotte. A special effort was made to 
have such observations at one station in the monntain region, but without 
success. This is regretted, as it is a matter of much importance, both in 
a sanitary point of view and in relation to agrlculturo, especially the cul- 
tivation of fruits. For at points '■ with thermal i-elations very similar, 
the results are nevertheless very different as regards the ripeness or un- 
ripeness of the fruit of the vine," for instance. In England, although 
the mean amount of annual heat is equal to that of many portiona of 
North Carohna, such is the humidity of the atmosphere and so great the 
prevalence of clouds and fogs that vineyards are almost unknown, the 
strawberry is ripened artificially, and good peaches, apples, &c., are known 
only as importations. And yet there is no part of this State where the 
grape does not readily come to perfection, and whore all the fruits suita- 
ble to the temperate zone, do not flourish. The observations at the two 
points named, for the eastern and middle divisions of the State, give the 
explanation, in the great dryness of the atmosphere, notwithstanding the 
large amount of rainfall, — so much in excess of that of England. The 
table below is intended only to exhibit this characteristic of the climate 
of the State, by giving the relative humidity for the three most impor- 
tant months in this respect, as representing the entire season of the ripen- 
ing of grains and fruits; and the noon observation is deemed sufflcient 
for the purpose. 
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Relative Humibitt of the Atmosphesb, at two Stations, fob Thbbb 

MONTIIB OF TUE TkAK, 1873. 



Time of Observation, 2 P. M. 
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The table exhibits the great variability of the relative amount of niols 
ture in the airdiiring the period repreaented, the humidity being greatest in 
August, decidedly so at Wilmington ; and the low degree of saturation dur- 
ing the hottest days is notable; as the temperature of the air rises towards 
90°, tl-c percentage of saturation commonly sinks to 50° and lower. 
These cohimna reveal the important faut that the excossivu humidity of 
the atmosphere over the Gulf States and the lower and middle Migeis- 
Bipp' valley is by no moans able to follow tbe course of the southwest 
wiiidd across the Appalauhians, Tlie importance of this fact in a climato- 
logal sense, and agriculturally, and Cipeeially in a sanitary point of view, 
is worthy of much emphasis. 

The following cocnparative table of humidities shows the relative hy- 
grumetric condition of tJio atmosphere at several typical localities, and 
sets the fact of the relative dryness of the air in this State in a strong 

light. 

The data, other than those for this State, are given by Blodget in hie 
valuable work on American Climatology. This writer emphasizes the 
fact that the climate of the Gulf States and the Mississippi valley is very 
humid, and calls attention to the undonbted relation between the high 
percentage of moisture during the hot mouths and the excessive insalu- 
brity of the whole region during the same season : 

OiMPAEATIVE HUMIDmBB, 

Wilmington. Charlotte. New Orleans. St. Louis. London. 

68 85 

87 85 

61 80 
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A.tinospheric Pressure. — Barometric observations are in hand for only 
three siatione, the two laat named and ABltcville ; but there ie not a 
complete eeries through an entire year for any of these points, and thej 
have not been reduced or prepared for publication or discussion ; «o that 
this department of the climatology is reaerved for a later volume and a 
larger accuniulation of data. 

Clouds, <&c. — Neither a copious annual precipitation, nor abundant 
humidity necessarily implies a prevalence of clouds and fogs. These 
elements of climate require to be ascertained independently. Excessive 
cloudiness, not less than excessive moisture, is unfavorable to many of 
the highest and most profitable forms of agriculture, to viticultnre, for 
example, and to the ripening of fruits, and it also affects very directly 
the prevalence of certain forms of disease ; and it is a subject worthy of 
much fuller treatment in a general discussion of the climatology of the 
State, than can now be attempted, and indeed than the present data would 
justify. The table of relative cloudiness which follows, although not as 
full as is desirable, will serve to convey a reasonably just impression of 
the general character of this feature of the climate of the Stale, and of 
its particular sections. The term /air describes the days for which the 
average of the three observations of the clouds, morning, noon and night, 
is teas than one-third; cloudy, those for which this average is xiove two- 
thirds ; and rainy, the days on which rain fell, no matter how little or 
for how short time. So that it very often happens that the rainy days 
belong to the class of fair days. It will bo observed that more than 
one-third, (about tbree-eigbtbs) of tbe year is set down as fair; about 
one-third, as cloudy ; leaving nearly a third, (from 100 to 112 days) nn- 
classed ; being those which are partly clondy, and partly fair, tbe cloudi- 
ness lying between one-third and two-thirds. 

The greatest number of fair days is found in the eastern division, and 
the smallest number of cloudy and rainy ; and the middle region is cred- 
ited with the largest amount of cloudiness. 

Of the stations, Beaufort records the greatest number of fair days, and 
Oxford and Charlotte (along the mean isothermal), the greatest number 
of cloudy, and Charlotte and Newbern (and VV^ilmington)the most frequent 
rains, the number for these points being very much above the average for 
the State. 

It is worthy of note that the number of rainy days, contrary to the 
common notion, is less in tbe western section than in the State at large, 
and less than in the other divisions except the eastern, with which it 
agrees in this particnlar ; and farther, that there is greater cloudiness and 
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more frequent rains along tlie irninpdiatefcoast than in the eastern half of 
the State, or in the mountains, or in the State at large, 

Tlie fairest inoriih, throughout, the State, is October, and the greatest 
chmdiness is found in February ; both these terttures being quite marked. 
And of the seasons, in all the divisions, autumn shows most fair weather, 
and winter the'greatest prevalence of clonds ; although rains are a little 
more frequent in summer, and a? much so in spring. So that these two 
characters, cloudiness and raininess, are not necessarily proportional to 
each _ot her. 

T!ie humidity of the atmosphere in this State does not often become 
palpable in the form ai fog. An entire day of fog is of rare occurrence 
in any part of North Carolina. Quite a number of the stations record 
no fogs at all, or only for a fra<!ticn uf one day in three years. Along the 
larger water courses, especially in the deep mountain valleys, morning 
fogs are quite frequent in the latter part of summer, and during the 
autumn months; in some sections, as at Franklin, Murphy, &c., half the 
mornings for a month in some years may rise foggy, but the mists lift 
before 10 o'clock. In the cismontane sections fogs occur about as fre- 
quently in winter as in autumn, but the total fogginese, averaged for the 
region, amounts to only abont two days in the year. 
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Wijiils.— The remaining table, of the winds, ineludea only those eta- 
tiona fur which observfttiona are complete for at least two years. There 
«re others which it whs desirable to add on acconot of their represen- 
tative character, had their series of observations on this point been 
«nfficiently complete and extensive ; but enongh are given to bring ont 
the chief pecaliarities of at least each of the principal subdivisions of the 
State, so far as this can be attempted in a partial and preliminary dis- 
cnssion. The direction only is given, and not the force, as the former is 
the more important characteristic in a region where violent and de- 
structive winds are so entirely unknown, the average force, even in the 
fuost elevated and exposed parts, as at Boone, for example, being less thati 
1.8 for January, and not more than 2 (of the. Smithsonian scale, that 
is "a gentle breeze ")for any month of the twelve, and the greatest force re- 
corded at this point (in two years) having never passed 5 (or "a high wind"). 
Indeed, the chief difficulty in obtaining complete records on this point 
arises from the fact that most observers fill a large part of the blanks 
with the entry sero, the breeze being a large part of the time insensible, 
except to close and patient observation. The fignree in the table, opposite 
each of the letters indicating the points of the compass denote the num- 
ber of days of the month (or season) at the top of the column during 
which tlie wind blows from that direction. These numbers were obtained 
by adding all the observations for the month, of each direction of the 
eight points of the compass, and dividing tlie result by three. The 
bioken column of alternate figures and blanks, to the right of the columns 
fur the seasons and year, arc obtained, as will be obvious on inspection, 
by adding to the numbers, opposite which they stand, (in those colnmns), 
the numbers next above and below, as explained by the last column of 
the table, in the words northerly, easterly, cfec. 
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The moet strikiDg geoeral feature of the table is the prtdomiTianee of 
westerly winds in ail the divisions, and at nearly all the stations. A 
little closer inspection discoyers that this predominance is most decided io 
the western region, and Very slight in the eastern. It is worthy of note 
farther, that while the winds which make up this result, in the average 
for the slate, are ricHrly equally distribnted to the threfi octants, 8. W., 
W., and N. W., with a slight plurality of days to the lirst, in each of the 
different sub-divigione, it is dne to the preponderance of a different 
octant, viz : of th« 8. W., in the eastern ; K. W., in the middle ; and W., 
in the western section ; this preponderance being very marked in the 
last case. After the westerly winds, it will he observed that the next 
class in order of frequency is the northerly, except ob the immediate sea- 
coast, where the preponderance paEses to the sontherly, from the great 
frequency of the winds from the S. W. ; and the most infrequent in all 
sections and at nearly all the Btations, are the easterly winds. And if 
only the E. octant is considered, it will be seen that io the general average 
for the State, the prevalence of this wind is limited to about two weeks \ 
and if two stations be omitted, the average would fall to 11 days in the 
year for all the others: But at Franklin this octant is credited widl a 
number of days only second to that of the W. ; and at Wilmington it 
reaches nearly a mouth. 

If the distribution of the winds be examined iu reference to the sea- 
sons, it appears that in the State as a whole, the S. W. wind is prepon- 
derant in the spring and summer, and in the autumn and winter tbe N. 
W. and N. E. octants divide the sway with it almost equally ; and'Ae 
same statement holds for the eastern section with a more decided empha. 
sis on the first of it, while in the middle region the prevalent winds are 
those from the three westerly octants with the northeastern, the N. W. 
having the advantage in spring, autumn and winter, the S. W. (slightly) ia 
summer, the N. E. direetiori being more common in autumn and winter 
than theS. W.,andof almost as frequent occurrence in springandsummOT. 
In the western division the most common wind in all seasons is that from 
the W., its preponderance being most decided however, in winter and 
spring. 

If the stations be considered individually, the most remarkable loea' 
peculiarities are, the prevalence at Boone of winds from the W. fiiHy 
two-thirds of the year, at Lenoir the predominance of the N. W., at 
Greensboro of the W., and at Newborn of the S. W. octant ; and the 
occurrence of E. winds for nearly two months at Franklin, while at Ox- 
ford this octant is wanting altogether. 

These are some of the salient points, obvione on a eursory iDepeotion 
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of tiie! table. A full diBcnssion of this iutereBting and important brasch 
of the climatology of the State will only be pi^eticable when mnch am- 
pler material shall have been collected. Bnt enough is here giveQ to 
e:(bibit the general features of the anemology of the State, and, itia 
hoped, to iiidnce a wider interest in the snbject, and fuller recorder We 
dp not in this latitude sufficiently appreciate the importance of the pre- 
valent movements of the atmoepheric currents in determining climatee. 
The.reaaon.i& our entire exemption from tboee deleterious and. defitrnc- 
Hvc winds which afflict bo many Qf the fairest portions Qf the earth, as 
the hot and poieonous Simoom of Egypt and the neighboring countries ; 
tlie burning Sirocco of Sicily and South Italy, and the frigid and tempea- 
tnoiis Bora from the Alps tliat ravages its northern coasts, tbefiercje 
Eoroclydon; the stormy Levanter of the. eastern Mediterranean shores;, 
the hot and duet-laden Solano of Spain.; the furious Pampero of the. 
South American plains, or the biting and arid Puna of Peni ; or even the 
ujiwholesomeanddisagreeableEaat Windsof GreatBritain; ortheNorth- 
easters of the North Atlantic States ; or the violent and freezing North- 
ers of Texas and tlis great Plains; or the terrible Arctic galea that sweep 
the great prairie states of the Northwest. In this favored territory of North 
Carolina there isi no distinct periodicity to the system of winds ; the cnx- 
reutaof the atmosphere are continually "bQxing the <!omp^^)" at leagti 
through the southern and western octants, hardly ever retaining one di- 
rection more than a few days together ; the prevalent sweep of thegreat 
westerly continental current preventing the access of the damp and chill 
eea air, from the E. and N, E. ; the cold N. W. winds being arrested 
and broken up in their passage across the numerous ridges of the Appala- 
chians, among which also they are tempered by mingling with the warm 
southwest currents that roll up the intervening valleys; andthebiimid 
S. W. wind, (phivius Aueter) being drained c^ its excess of moisture and 
tropical beat in the asoent of the long southwest, Qnlf-ward slopes, 
and later, the high table lands and lofty chains of the same mountain sys- 
tem, on the northwest border; so that none of the great continental cur- 
rents, from the N. E., the N. W., or the S. W., reach this region, until 
tbcy are quite bereft of their original and disagreeable characteristics. 
But as already intimated, it is not intended to attempt at present any 
thing like a general or exhaustive treatment of this department of otir 
climatology. 

Sum.mary. — It may he fairly claimed npon the above exhibit, pre- 
liminary, brief and inadequate as it necessarily is, that there are few re- 
gions of the habitable globe where all the elements of climate are more 
admirably blended and attempered, both to human comfort and physical 
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well bein^, and to that vftriety and prodnetivenees of indaetries whidi is 
most condncive to the collective prosperity of a people. 

Sanitary. — And as to ealnbritj, it mtiBt be evident to any one who baa 
coDBidered the topographical features of the State as hereinbefore de- 
scribed, and the prevalent ulimatic conditions, as developed in the present 
chapter, that the conditions of insalubrity cannot exist otherwise than 
locally and exceptionally. And the case becomes stilt stronger when the 
underlying geological strncture is taken into acconnt, which is almost 
every where favorable to ready and complete drainage, so that the waters of 
the most copious rains disappear from the surface in a few hours at most. 
And the sanitary statistics of the United States census reports show that 
the death rate for this State for 1870, for example, is mu<^ less than the 
average for the United States, — less than one per cent, against an average 
of more than one and a qnarter, and if the comparison be carried back 
to include the reports for 1860 and 1850, the rates are still in nearly the 
same ratio, viz: 1.14 to 1.31 ; and as has been stated already in another 
connection, so far as concerns one of the most prevalent and fatal afiec- 
tioDS, consumption, one of the two small areas of total exemption in the 
whole United States is found in Iforth Carolina ; and if the figures which 
express the ratio of deaths from this cause to total mortality, for the en- 
tire State, be compared with the average for all the elates, the contrast 
will bo found not lees striking than that of the general ni'erages abovo 
given. 

BOTAMICAI.. 

It has long been known to botanists that the territory of Worth Car- 
olina presents one of the finest fields in the United States for collection, 
on account of the great variety and interest of its vegetable productions, 
Many plants of northern habit, such as are common in the White Moun- 
tains, for example, and along the northern lakes, find their suulhern geo- 
graphical limit in the mountains of this State; and quite a number of others 
spread from the Gulf and the Mississippi Valley to the Cape Fear and 
even to Pamplico Sound. So that the ilora of this State is continental 
in character and range, combining the botanical features of both extremes 
as well as of the intermediate regions. 

The results of the preceding discussion of the climatology of the State 
furnish ample explanation of the tact. The close connection between 
climate and organic life, and the decisive control which meteorological 
conditions exert over the whole character and range and form of its de- 
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Telopment reader it practicable to infer the latter from the former, at 
least as to general outlines. 

But it happens that the botany of North Carolina has received much 
earlierattention and a far greater amonnt of study, and has been inucli 
more fully worked out than its climatology, so that the inferential pro- 
cess has needed to be reversed, and the range and character of the cli- 
mate to be dednced from botanical data. This is dne in large part to the 
attractive natnre of the field to the botanical explorer, which has engaged 
the interest and study of some of the most famous botanists of both 
Earope and America, from the time of Bartram's tour, in 1776, and of the 
elder Michanx, 1787, and of the younger, an equally distinguished bota- 
nist, in 1802, to the later explorations of !Nutlall, ?nd of Dr. Gray and 
Mr. Carey, who traversed the higher ranges of our monntains in 1841, 
and especially of the Rev. Dr. Curtis, to whom the State owea a debt, in 
this regard, which she does not yet fully appreciate. It is due to biin more 
than to any one else, — to his skill and zeal in hisfavoritescience, that North 
Carolina stands among the foremost of the states in respect to the com- 
pleteness as well as the scientitic accuracy of the knowledge which the 
world posEoBseB of her singular botanical wealth. 

In witness of the remarkably wide range of vegetable forms, corres- 
ponding to the variety of climatic conditions, may be cited the fact of the 
occnrrence within the limits of the State on the one hand, of the white 
pine, (pinns strobns), and the black spruce, (abies nigra), which are found 
along the Appalachians from North Carolina to the White Mountains and 
Canada, and of the hemlock spruce, (abies canadentis), whose range 
reaches from our monntains to Hudson's Bay ; and on the other, of several 
species of magnolia and the palmetto, which have their northern limit in 
the southeast part of the State and spread thence to the 6nlf. And the 
same point might be illostrated even more strongly to the botanist, by 
the mention of other but inconspicnouB species, among the lower orders 
oi plants, as the mosses, lichens, &c. 

And as concerns the variety of plants which characterizes the flora of 
the State, it it sufficient to mention the fact that Dr. Curtis' Catalogue 
contains nearly 2,500 species, leaving out the mushrooms (fungi), of which 
there is about an equal number, or almost d,000 in all. 

Dr. Cooper iu his general description of the "Forests and Trees of 
North America" in the Smithsonian Report for 1858, says: "Coming 
next," (from the Canadian), " to the Appalachian province, we find a vast 
increase in the variety of our forest trees. In tact, looking at its natural 
products collectively, one of the most striking, as compared to the rest of 
the world between the 30th and 45th degrees o north latitude, is its rich- 
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Dees ID treeB, which will compare favorabl;: with almost an; put of the 
tropics. It coDtaioe moro than 20 species which have no repraeentativeB 
in the temperate climates of the old world, and a fdr greater namber of 
species of the forme fooad there." Some of our moet valnable timber trees 
are wholly wanting, as the hickory. And while there are not 50 in- 
digenous epecies of trees in Europe which attain a height of 50 feet, &ere 
are above 140 in the United States, and more than 20 of ^ose e^cceed 
100 ieet Says Dr. Citrtis, "In all the elements which nender forest 
scenery attractive, no portion of the United States presents them in hap- 
pier combination, in greater perfet-tioni or in larger extent thsa the 
moantains of North Carolina." 

And in order to realize the extent to which thia richness of forest de- 
velopment is concentrated within the area of this State, it ia only 
necessary to call attention to the distribntion of a few kinds which are 
dominant and cbaraeterietic Of species found in the United States (east 
of the Rocky Monntains), there are 

Oaks, 22, and 19 in North Carolina. 

Pines, (trees), 8, " 8 " " " 

Spruces, 5, " 4 " " " 

Ehn^, 5, •' 3 " " " 

WahmtB, 2, " 2 " " " 

Birche, 5, " 3 " " " 

Maples, 5, " 5 " " " 

Hickories, 8, "' 6 " " " 

Magnolias, 7, " 7 " " " 

And as to the first and most important group of the list, Br. Cnrtis 
has called attention to the very striking fact that there are more species 
of oaks in this State " than in all of the States north of ue^ and only one 
lees than in all the Southern States, east of the Mississippi." 

It will bo observed that the kinds of trees which characterize tins flora 
include chiefly such as are most valuable in the arts. The long-leaf piae 
alone is the basts of industries whose annual products in this State are 
not less than |3,000,000. The juniper and cypress have long been a 
source of lar^o revenues to the whole eaetern region. And it is worthy 
of mention in this connection, that besides the present crop of trees, there 
are, over large areas of the swamp lands, several successive generations 
of huried forests, whose timber is in good preservation, ready to be ex- 
humed when the present growth shall have been exhausted. 



,. by Google 



' ~ INTBODTJOTieH. 109: 

The most, cbaracterietic and prevalent Bpecies of Uie middle region are 
the oaks. Several kinds of white oak, bo much in demand, and bo highly 
prized in abtp-bnildiDg and nnmerous domeBtic artB, are abundant in all 
parte of tbie division aud eepedally in the mountains. There are also 
large tracts of wiiite pine on both sides of the Blue Kidge. The hicko- 
ries are found everywhere, and the black walnnt is plentifal in the river 
bottome and on the fertile slopes of the mouDtaine, so common as to be 
used for fencing ; and the wild clmrry, mahogany (black birch), and sev- 
eral species of maple furnish abundant cabinet materials; and to these 
should be added tlie extensive foreets of holly in the eastern region. 

Nearly every one of the 20 kinds of timber admitted to the Kew York 
shipyards aB suitable for bnilding vessels is found in tliis State in abun- 
dance ; and since the forests of the North Atlantic States are very nearly 
exhausted, and limber for ship building is brought to the coast from ths 
upper Mississippi, and even foreign governments are exporting large sup- 
^ea for their navy yards from the interior of the continent, it is evident 
that our forests have a value and are entitled to a consideration which thej 
have never received among ue. We have still soine 40,000 square milea 
(^ forests of which the larger part is as yet nnviolated by the woodman^a 
axe. And I think it safe to say that the intrinsic valne of this heritage alone 
is such, that within ten years it will be seen, that it exceeds the presest 
total valuation of the entire property of the State. And it is time for the 
people of the State and its legislators especially, to begin to realize a&d 
take account of the fact, that here is one of tlie most valuable, aa it ia 
also one of the most undoveloped and liltie considered of her natural ra- 
Bonroes. And its valne is appreciating more rapidly than that of aoy 
other kind of property iu the State ; and this from two causes, the op^^ 
tion of which is incessant and rsipid, and the results inevitable and: soon 
to. become actual, viz : the rapid exhaustion of the more accessible forests 
of the continent and the constantly accelerating consnioption of their 
products, and the increase and cheapening of the means of transpoitia- 
tion to those parts of the world where the demand is greatest. 

The paople of this latitude for several generations have been accus- 
tomed to regard atid to treat the forests as a natural enem^y, to be extir- 
pated, like their aboriginal denizens, human and feral, by all means and 
at any eost, and " a man was famous according as he had lifted up axee 
upon the thick trees." Too many of our people have yet to learo that 
"all that has been changed," and the time has come not only to cease 
from the wanton and thoughtless, but even from the ordinarily legitimate 
distrncti«4i of forests, in the way of " clearing new grounds," &c^ and 
even to begin the work of undoing, — of repairing, the miBchief and waste 
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of our predecessors and oar own, by pkntiDg onr old fields with the 
seeds of future forests and fortunes. 

In most of the conntriea of Europe foreatrj comes in for a very large 
share of attention of both citizen and government. The conserration, 
propagation and improvement of forests, constitute an important de- 
partment of public administration, as they are reckoned an indispensable 
element of national wealth ; and the schools and colleges and officers 
which abound e7erywhere in this interest, are a sufficient evidence of the 
important place which the subject occupies in public and private ccono- 

We shall doubtless come to that some day ; and at our present rate of 
progress, very soon, as to a large part of the State. In some portions of 
it already there is not timber enough to repair tho annnal decay of the 
fences ; and yet the old hahit continues of abandoning half worn fields to 
sedge and sassafras, and pines and briars and gullies, and of clearing " new 
grounds," at a greater expense than would be necessary to restore the old, 
taking no account of the value of .the forests destroyed in the process, 
which is almost always greater than that of the land after it is cleared ; 
and this, while there is at least three times as much Und cleared as can 
be properly tilled by the present agricultural force of the State. And the 
plan of fencing adopted when the whole country was forest-covered, and 
as one means of disposing of a considerable part of it, it still continued 
long after not only this state of things has ceased to exist, but also the 
main purpose of fencing at all, which was to render available for cattle 
grazing the rich natural pasturage which abounded in the " forests pri- 
meval," but have been long since extirpated, except in the higher and 
almost unpeopled regions of the mountains. 

And as the pasture plants of our original forests have disappeared almost 
entirely from onr flora, and as under a similar reckless system of forest 
destruction to our own, the forests of the old world have been impover- 
ishfed and reduced to mere shreds and shadows of their probable original 
variety and extent, so will the most characteristic and valuable elements 
of onr unequalled forests disappear, one by one. How this can come to 
pass is already but too evident to any one who has observed the wofnl de- 
struction within a single generation of the long-leaf pine, for example, 
the most valuable forest tree of them all, or of the juniper, or the pal- 
metto, both on our own coasts, and especially of South Carolina; or of 
the white pine of the northeastern and lake states and of Upper 
Canada. 

Agricultural. — First, at to the variety and kinds of agricultural pro- 
ducts, it is obvious that they will be proportioned to, as they are depen- 
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dent on, the same climatic conditioDs as the indigenona vegetation. And 
when it ia coneidered that, as ehown in another connection, every agri- 
cultural product found in the census tables of the United States, except 
perhaps the sweet orange, is grown in this State, from cotton, tobacco, 
jute, tigs, sugar-cane, and tlie like, to rye, buckwheat, maple sugar, &c., 
and that, in short, everything which can be produced in the temperate 
zone is predncible here, it is seen that there is yet another and a strongly 
confirmatory eicpression of the wonderful combination and adjustment 
of climatal elements above disclosed by direct observation. 

And second, as to soils, the peculiar geological structure of the State, 
to be discussed in a future chapter, fnrnishes the material for every possi- 
ble variety and commixture ; and in fact there is no description or com- 
bination unrepresented, from the black and deep peaty soils of Hyde and 
the great swamp tracts of the seaboard, and the altnvious, marls, and light, 
sandy and porous Qnaternary accumulations of tbe eastern champaign to 
the clayey, sandy and gravelly soils of the hill country and of the moun- 
tains, the result of the decomposition in sitn of every variety of rock, — 
granite, gneiss, schists, slates, sandstones, &c. 

And there is one notable feature of these soils which is worthy of a 
passing remark. It has often attracted the interested attention of geolo- 
gists from more northern regions, that the soils of this latitude are far 
deeper, that the decomposition of the geological formations has penetrated 
much further than in high latitudes. While in New England, for ex- 
ample, tbe sjlid rock is generally found within a few feet of the surface, 
here it requires a penetration of 30, 50 or even 100 feet to pass through 
the overlying debris of disintegrated strata, as seen every where in rail- 
road cuts, wells &c. This is doubtless due, in large part, so far as it is not 
explained by the foliation and tilted position of the rocks, to climatic in- 
fluences. The easily permeable strata are snbjeeted throughout the year 
to the chemical action arising from a large and eontinnous percolation of 
comparatively warm aerated waters ; while in higher latitudes, not only 
are the qnautity of water and the temperature and the chemical activity 
reduced, but for one half the year, the soil is locked up by frost from all 
access of decomposing agencies. 

So that not only are the products of the soil profoundly inflnenced by 
climatic agencies, but even the depth and composition of the soil itself are 
greatly modified by them. 

Zoological. — Not only the vegetable but the animal kingdom is depen- 
dent, and ^is equally dependent on climatic influences; and is in fact, 
both directly and indirectly by reason of its intimate correlations to and 
dependence on the former, bnt another and equally exact exponent of 
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nnderlying causal conditions and roktians of climate, as well as of the 
oatgrowing vegetable sdjnatmente. What the original fauna of North 
OaroUnamay have been, how rieh and various and abnndant, betore the 
balance of nature was disturbed by the civilizing and e-vterminating hand 
of man, will never be fully known. Bnt it is well enough ascertained 
thatmany of the larger animals which are now found only on the other 
side of the Mississippi, or in the Kucky Mountains, as the elk and the 
bnfTalo, onee pastured in the open woods and the rich mountain meadows 
of the State ; and the traditions of the last of their retreating cobimnB still 
linger amoDg the older inhabitants of the raonntain region. These may 
serve as an illustration of changes wide and great which have affected the 
whole animal kingdom, and make it, as we now see it, something vastly 
different from what the first -European settlers found. 

Bat there in left enough to record in a very impressive manner the 
hearingof the peculiar cllniatography of the State. When Agassiz under- 
took the study of the animal life of this continent, he had no sooner be- 
gun his collections from the Middle and Southern Atlantic States than the 
transitional charac':erof the North Carolina fauna attracted his attention ; 
and he found, as the botanists had done earlier, that the limits of north- 
ern and southern species meet and overlap along this median area. 
And more singular still, on account of the peculiar conformation of the 
coastline and its relations to the great oceanic currents, already adverted 
to, the limitations of the range of the animal population of the «oa are 
even more sharply defined by the far-projecting Oape of Hatteras than is 
either flora or fauna of the land. This will be apparent on opening any 
wofk on marine conehology, for example, in which the range of species 
is defined ; the most common, the continually recurring definitions are, 
Massachusetts to North Carolina, Oape Cod to Cape Hatteras, North 
Carolina to West Indies, Florida to North Carolina. 

These points are noticed, not merely ae a matter of cnrioas interest, bnt 
because they have a profound significance when considered in their proper 
OODneetioD. 
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"" GENERAL PRmCIPLES. 

In order to a proper comprehension of the relatloTiB of the North Car- 
olina geology, by such as arc not familiar with geological titerat'ire and 
nomenclature, it is needful to sketch, at least briefly, the ontlines of the 
general system of geology which has restilted from the study of the rocks 
in various parts of theearth. 

The first and broadest distinction among the rocks, fonnded on their 
most obvionB features of structure, give rise to the division of tliem into 
two greafelasses ; one, including those rock masses, in which there are 
divisional planes, more or less nearly parallel, which separate them into 
layers, or strata, the so-called Stratified ^o^Aw, as sandstone, clay, slate. 
&c; the other, such as are without any such arrangement, or structural 
Bub- divisions,- — the Vnxtratified Eocks. as granite, trap, porptiyry, ifec. 
Since granite of several varieties is the prevalent, or cbarat'teristic form 
this class, they are also designated as the Granitic Rooks; and as a minute 
and-estensivc stuiiy of them discloses the fact that they are crystalline, 
and owe this constitution to the fact of their having been at one time in 
a state of fusion from heat, they are also called Igneous Hocks. And so 
the stratified rocks, being studied as to their origin, and found to be uni- 
versally formed by the accumulation of sediments, of satid, mud, &c., 
formedby the action of moving waters, as in rivers, lakes, seas, &c., arc 
denoniinated Seditneniary Eocks. 

But many of these are also found to be much altered since their forma- 
tion, both as' to position,— being often inclined to the horizon athigh an- 
gles and variously crnrnpled and distorted, and as to constitution, being 
no longer simply consolidated deposits of sand, gravel, clay, &c., but 
more or less changed by chemical action, aided by heat, moisture and 
pressnre, into a cr3'Stalline form scarcely distinguishable, in some cases, 
from the igneous rocks themselves, except by their bedding; and even 
this iBBot infrequently obscured, or almost obliterated; so that they form 
a tratisitional term between the aedimentary and igneous rocks and are 
called, from their altered condition, Metamorphic, and also from their 
disturbed ind irregnlar bedding J''oAiated Socks. 

'Mbbt of the rocks ttf North' GaroUna belong to' this 8ub-dlvi8ion,-^lhe 
granites, gneiasee, &c., as do those of most of the monntain chains of the 
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continent, having been thas modified by the very eircumstanceeof dis- 
tiirbance and contortion to wbicli they were snbjected in the process of 
ujtheaval. 

The mode of formation of the different kinds of stratified rocks can 
only be nnderstood by observing the different conditions which now de- 
termine the deposition of one or another of these kinds of materials in 
moving Water. 

Thna it is seen that the materials bronght down by rivers and floods 
from land snrfacee, or abraded from sea shores by the action of waves, 
arc deposited in a certain order of arrangement ; the coarser gravels and 
sand drop at the first slackening of the current, as the waters debouch 
into the bays, estnaries, &c., and along the shores, and the finer materials 
are carried further out and into deeper water; and it is found that at 
depths greater tlian a few hundred feet, and in all open seas, but little 
less else ia deposited besides calcareuus sediments, consisting of the hard 
parts of minute organisms which inhabit the still depths and socrete their 
solid particles from the carbonate of lime held in aolntion by the sea wa- 
ter and continually supplied by the rivers, — accumulations which arc 
afterwards changed into chalk, limestone, marble, &c. 

By widely extended and long continued observations in many parts of 
the world, it is ascertained that the sea level is everywhere and continu- 
ally changing with respect to its shores, now advancing, now receding, 
and that these oscillations are due to the alternate rising and sinking of 
the land masses. And as the sea encroaches upon the land, the coarser 
sediments that were dropped along the shores, are gradually carried back 
into deeper water and overlaid by finer and finer materials, first sand, 
then clay, and at length, by the still finer calcareous mud. And hence 
the usual order of arrangement among stratified rocks ; first the coarser 
conglomerates and sandstones, followed by clay slates and shales, and 
finally by limestones. Hence also the former deposits contain, for the 
most part only the remains of laud plants and animals, often bedsof drift- 
wood, while the fossils found in the shales and limestones are entirely of 
marine origin, the remains of shell fish, corals, fishes, &c. 

It is obvious that in the progress of the changes above considered, as 
the sea advances upon the land, its successive deposits will be laid down 
over all the irregularities, the excavated river channels, the upturned and 
broken rocks and the hills and valleys of the land surface ; and so, when 
in the reverse process, the ocean bed gradually rises to the air and be- 
comes dry land again, it will be re-peopled by animals and plants, and 
channelled anew by rivers, and its surface eroded by rains aod frosts into 
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bills :snd vallejs as before, ta bs'S^ia iDvailfd bj the sea and buried 
nnder additiooal acenniQlatious of Bedimente. 

Eut these animals and plants will cot be the same as those which occu- 
pied thesamB epaue formerly and have left their fossil romaipe imbedded 
in the previous deposits, laid down ages before ; neither will the marine 
forms which the next encroachment of sea brings, be a repetition of the 
species whose remains wore deposited in its former advance. Everything 
will show the marks of change. Old forms of life "wiil have passed away 
and new ones occupied their places. And these different accumulations 
will be distinguishable, one from another, both by the breaks of continni- 
ty which separate them, being in geological language, tinconformcJ)ley and 
also by their different fossil contents ; being thns grouped iato formationg 
and aystems. 

And furthermore, an extensive comparison of observations made in all 
quarters of the globe has shown that the life forms, whose successive de- 
velopments have left their impress upon the rocks, have not ouly under- 
gone great changes from age to age, from formation to formation, but that 
these changes have been in certain determinate directions, — involve more 
than mere cliange, and indicate also progress; aod the steps of this pro- 
gress every where follow the same order, so that, the order of succession 
ot different formations having been made OQt, in one part of the world, 
the same order is found to hold Id every other part. 

It is not meant that the entire series is completely represented every 
where; which indeed could not happen, inasmuch as sediments are de- 
posited only over those portions of the earth which are submerged, and 
not on the land snrface existing at the same time; on the contrary, some 
of its terms are gsiierally wanting, and any nnmher of them may be ; but 
those terms which exist, preserve every where the same relation to each 
other of upper and lower, newer and older, and observe the same order 
of progression of living forms, the study of whoso relations and succes- 
sions in their ancient types, in the lower formations, is styled PcdcBon- 
tology. 

The geological chart which follows, will illustrate to the eye, in one 
view, these several points. It represents graphically the relations of bu- 
perposition, succession, relative age, and shows the snb-divisions and the 
relations of the different series in different regions, to one another and to 
the complete, typical series. 
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QENEiBAL FBIMCIPLES. 



CXEIiJ^TlT. 



NORTH AMERICAN 
REPRESENTATIVES. 


NORTH CAROLINA 
REPSE8ENTATIVE8. 


OHIO 
REPRESENTATIVES. 


Terrace. Loesa. 

Sir-'"'"'- 


Gravel, Sand and Clay Beds 
ot Eaatom CounUes. 


Terraces, Drift, 
Erie Clay, &a. 


SKSffi.. 

Claiborne Beds. 


Shell B^ds, Saris. 


Wanting. 


SandJitoneB. Rotten Lime ' 
stones. Marls. Ligaltee. 
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SheU Marls. 
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GonglomerateB. 
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ChemuDg Group. 
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Potsdam Sandstone. 
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Clay and Con^omerate Slates 
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Laurentlan. 


Gnelsa, Granite, 
Hornblende Slates, Ac. 


No outcrop. 


Isneons. 


Granite, Syenyte, 
Porpbyry, &c. 


No outcrop. 
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Tlie chart presents an example of the absence of certain formationa and 
syatems and sab-divisions. In the North Carolina series, there is a wide 
gap fron) the Haronian, ooe of the earliest formations, to tlie Triassic, all 
the intermediate systems, wh^ch make up eo largo a part of the geology 
of the rest of the continent ,a^ .of tlie world, being imrepresented ; — the 
Silurian, eo grajndly devQlq^ed .oyer the st^ie.of New York and tlio north- 
west, and the great Carboniferous, the most important of llio whole, on 
account of its iminense stores of mineral fuel. The meaning <if this ia 
obvionsly, that daring the long period upcupicd in the deposition of these 
immenae systems, in many parts oftlw) world several miles thick, the sur- 
face of North Carolina was dry land, '^he Ohio series represents still 
other poiote ; formations prcaent here are wanting there. And again, 
aa seen in the lower part of the ohartj systems 'may exist in localities 
where they do not come to the Eurfaca,-^-oiitcrop, being overlaid by later 
formations. 

Nor is it necoHsary to assert that there ia absohite synchronism between 
the formations in distant parts of the globe whiclt show the same, or cor- 
responding organicforms; but only that these, different groups of animals 
and plants, the fanna and flora, follow each otJier in the same order; al- 
though in fact it is probable that in most casbs the corresponding grouiw 
are at least approximately synehronons. 

From this will be apparent the origin and meaning of the termsjaye, 
epoch, hoj-izon, in geology- 
It is evident that only in the sedimentary rocks will fossil remains be 
found. Bnt it ia worth while testate that their occurrence is compara- 
tively rare even in these, where they liave been subjected to those great 
mechanical convulsions and cliemiccal transformations described by the 
term metamorphism, that is, in the older and altered sedimentary rocks. 
It may be for this reason that no fossils have aa yet been found in the 
rocks which occupy most of the surface of North Carolina, and are found 
only in the sandstones and shales of our coal formatioHS and the maris 
and other recent deposits near the coast. 

Formations, which are synchronous, i. e. were deposited at the same 
time in different parts of the world, are des<'ribed aa equivalent, or aa 
belonging to the same horizon ; and this equivalency is made out mainly 
from the identity, or correspondence of the fussils which they contain ; 
bnt also partly from stratigraphicai considerations of order of succession, 
coo form ability, Ac. 

From a comparison of the series of sedimentary rocks in many parts 
of the world, geologists have reached by gradual approximation a com- 
plete series, which is supposed to represent the successive stages in the 
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progress of the life and of the physical conditions and chaages deter- 
mining the life of the globe. 

Thus the formations aro all grouped into a definite number of syatema, 
corresponding to different agea. 

The annexed chart shows the relative position and age of the different 
systems, and their general characterization according to the pTedomi- 
nance of different organio forme. 

IQNEOnS BOCKS. 

The Igneous or granitic rocks of course occupy the lowest position in 
the chart, being the oldest, and therefore underlying all the other younger 
and derivative formations. 

This aeries of rocks nowhere occupies very extensive areas of the 
earth's surface. The prevalent species are granite, syenyte, porphyry, 
&a. 

LA.DBENTIAN SYSTBU. 

The loweet group of stratified or foliated rocks is called Zaurenttati, 
after the Canadian Survey, in which is described an enormous develop- 
ment of them along the St. Lawrence, reaching a thickness estimated at 
more than 45,000 feet 

These rocks are fonnd throughout the length of the Appalachians, in 
the Ozarks, and qnite widely in the Bocky Mountains, and also in other 
parts of the world. This ia not only the oldest of the series of stratified 
rocks, but is also one of the most extensive, both in vertical thickness 
and in horizontal area. Most of the metamorphic rocks of Korth Caro- 
lina probably belong to this horizon. The prevalent species aro granite, 
gneiss, syenite and other hornblendic rocks, dioryto and crystalline lime- 
stone; and these contain muQh magnetic and speculariron ore, frequently 
in very large beds; and beds of graphite are also common. 



The second system in the series is called Suronian, from an extensive 
aroa of these rOcks on the north shore of Lake Huron. They also occur 
in Northern Michigan ; and a narrow belt along the entire Appalachian 
range is supposed to belong to this system. 

The most abundant and characteristic species are eilicions and argilla- 
ceous slates and conglomerates, micaceous and hornblendic schists and 
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Blaree, cbloritcB, qaartz^tes and diorytee ; witb chert;, jaeperj and epi- 
dotic beds, and much specnlar iron ore. 

Like tho^preceding, thia formation is destitate of foBsils, and eo ite 
horizon cannot be determined with the same degree of certainty aa thoee 
of later periods. And hence these two eeriee, with the first, are grouped 
into one age, nndcr the name Asoto, which means wt^u^ ^i^e, or sim- 
ply (Dr. Dana) Archceam, {ancient). The terra Azoic is open to the ob- 
jection that these rocks are not now, as formerly, supposed to have been 
deposited before the introduction of organic lifej the beda of graphite 
and graphitic gneisses and slates are commonly referred to a vegetable 
origin ; and the limestones and iron ores are supposed to have been accu- 
mnlated through organic agency, as now. Bat all traces of their origin 
have been obliterated. 

Within a few years this term has given place to Mosmc, (Jife-dawn), 
from the discovery of a supposed organism of low order, but its organic 
character is still in doubt. 

These rocks occupy a considerable extent of surface in this State. 

SILUBIAIT SYSTEM. 

The azoic (or archaean) rocks are succeeded by those of the Silurian 
system. It inclndes stratified roeltsof every description, Bandstonee, clay- 
' slates, shales, conglomerates, limestones ; and abounds in marine fossils ; 
among which, the various kinds of shell fish (molluscs) predominate and 
hence the period is characterized as the MoUuscan Age. 

The organic forms of this age are all of a low order, and only in the 
upper terms of the scries have remains of land plants or vertebrate 
animals been found. 

The rocks of this series have a very wide distribution. They occupy 
the larger ])art of the surface of the State of New York, where they were 
first and most minntely studied in this country, and from which most of 
the sub-divisions were established 'and named, and their characteristic 
fossils ascertained. It is found in some of its sub-divisions, throughout 
the northwestern states, and in the AUeghaniesof Pennsylvania and Vir- 
ginia, in Kentucky, Tennessee, Alabama, Texas and Mieaouri, and in the 
Eocky Mountains; and it is also largely developed in the old world. 

In some localities, and especially in its lower formations, the rocks 
have been changed into crystalline schists, gneisses and even granites, 
and their fossils obliterated. The best examples of this metamorphism 
are found in New England. 

This formation, so far as known is not represented in this State, except 
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in its lowest term, the primordial; which crosees the northwest border 
from Tennessee, in b few points along the Smoky Mountains. 

DKyOKIAN 6TSTEH. 

In the Devonian system, (so called from Devonshire, Eng.), the fossils 
belong largely to higher types ; land plant imd fiah^a being abnndant and 
the latter the predominant type of organic life, so that it is known as the 
IcMhyan or F'ish Age. Bocks of this series are fonnd in many parts of 
Canada, of New England, New York and Pennsylvania, "West Virginia, 
and in various parts «f the Mississippi Yalley, and west as far as Utah 
The series occnpies also an important place in the geology of other con- 
tinents. The sandstones of tliis horizon are the chief source of petroleam. 
The former name of the gronp ie " Old Red Sandstone," 

CABBOSIFEBOUB BTBTEM. 

The distinctive feature of this system is the enormous development ot 
its fossil vegetation preserved in the form of coal. The most valuable 
beds of this mineral in Europe and America occur in the formations of 
this age ; in Asia and the western side of North America, however, the 
coal beds are generally of a later date. Limestones abound in these for- 
mations, and the lower terms are largely made np of conglomerates, grits 
and coarse sandstones. The coal measures, which are found mostly in 
the Carboniferous proper, are nnderlaid very generally hy extensive beds 
of these latter rocks. 

The seams of eoal, which are sometimes very numerous and of various 
thicknesis, from that of paper to 40 feet and more, are commonly inter- 
etratified with shales, slates and sandstones. 

The coal is simply the result of a chemical transformation of vegetable 
matter, accumulated very much as beds of peat are now seen to form in 
TsrioQS parts of the world. The extent of these beds, which are fre- 
quently called haaina, from the basin or trough-like form itito which they 
have been thrown hy the folding or bending op of the strata, is often 
very great. The largest in the world is tho Alleghany Coal Field, which 
extends from the Bonthern edge of New York, nearly 700 miles, to the 
middle of Alabama, and is estimated to contain an area of more than 
€0,000 square miles. Xho great coal hasin of Illinois and Indiana is 
nearly as large, and there are many others of great extent in different 
parts of the continent, amounting in all to about 200,000 square miled, 
while the whole of Europe hardly contains one-ten*.h of that amount. 
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The most abnndant plants in the coal are ferns : bnt trees also abonnd 
of Y«ry pecnliar formB, related to some of the more insignificant tribes 
of the present day, snch as tlie clnb-moseos, rnehcs and the like. The 
highest class of plants of the coat age is a species of tree related to the 
pines. Animals also of a higher organization than any found in the pre- 
ceding formations, make their appearance, such as frogs, salamanders and 
other amphibioDS creatures and reptiles ; hence the desigaation Amphi- 
iian Agt, 

The English and many of the continental coal beds also belong to this 
hctfizon. They are of great extent in the British lalanda, occupying an 
area of some 12,000 sqnare miles, and in eomo localities, of a thickness of 
many tbossand feet. 



The next group in order, the Permian, is scarcely known in this 
conntry, only a few of its characteristic fossils having been discovered in 
one or two states west of the Mississippi ; where, however, the strata 
ooQtaininf them are regarded as more properly a continuation of the 
carboniferous, to which they are conformable. 

The preceding systems are grouped together under the general Qi^\%,- 
OAtioa paieaaoio, {ancient life) f on account of the transition to higher 
forms, which is observed in passing to the next series of systems, iiieMew- 
zoic, {middle life), which consist of the Triassie, Jnraaeic and Crctaceoos, 
and are characterized collectively as the ReptUian Age, from the pre- 
dominant type of its animal life. 

TBIASSIC SYSTEM. 

The lowest of these, the Triasaic, is represented very scantily on the 
Atlantic slope, being limited to the narrow tracts of sandstones, with 
shales and conglomeratoa, so well known in the Connecticnt Valley; 
which extends also, with few interruptions, from the Hudson Eiver io 
Boiithoastern Kew York to the upper border of South Carolina. These 
rooks are, however, developed on a great scale in the states west of tlie 
Mississippi, from Nebraska to Texas and New Mexico, as well as in Cali- 
fornia and the adjoining states; and it is of common occurrence also in 
Europe. The famous hrown sandtione, so much used in building in Kew 
York and elsewhere, is obtaiEied from this formation, mostly in the 
Connecticut Yalloy ; and the same rock is characteristic of it in North Car- 
olina. Bnt the important feature of it here and in Virginia, is the occur- 
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rence of extensive and valasble seams of coal; aad while the AfStft of 
this series are goDerally poor in fossils elsewliere in the Atletntic elope, 
there havo been foDnd in tbk Intitnde man; new and .interesting organic 
forms, both vegetable and Animal. 

juxAeeio arBfnai. 

The rooks of this sjBtem. named from their extensive occurrenm in 
the Jura Monntaine of Switzerland, are not known in this country ex- 
oept on the PaciSe Slope, in G&Ufornia and northward, and in some of 
thd'spiRV of the Socky Mountains. Tbe^iare abondant in Engkad and 
on the continent, and are notable on aoconnt of their remarkable fossils, ' 
the hones and teeth of enormoDs, walkings, swimmhtg and flying reptiles. 

o&VTAOEOus ersTEir. 

The name Cretaceoos is due to the oecnrrence of the chalk bods of 
England in this period. These beds are a soft ^able limestone, com- 
posed almost entirely of ^e shells of minute marine animale, aiid ai% 
formed, as the recent soundingsand dredgings in the Atlantic and other 
seas have shown, only in very deep waters. Ohalk is scarcely fonnd in 
this series in North America. The Greensand of New Jersey repre- 
sents the syatem, in part, on the Atlantic slope, and it is found also in a 
narrow zone, at a short distance from the coast, and at very ^moderate 
elevation's above sea level, in the South Atlantic and 6ulf States, from 
the Neuse Kivcr, ronnd to ^e Mississippi; but in a large par( of this 
area it comes to the surface only in very limited tracts, being generally 
overlaid by newer formations. There is a vastly larger area on the wee- 
tern side of the continent whidi is occupied by rocks of this ser!^ 
which thei'e consists «f sandstones, limestoneft, shales, &c., to the depth of 
several thousand feet, and contains extensive beds of coal. These rocka 
are also remarkable for the presence in them of the bones 'and teeth ot 
onormousand uncouth reptiles corresponding iii size to those of the piis- 
ceding (Jurassic) p^od in Enrope. Many of the genera of HvingpUtltb 
also occur first as fossils in the Cretaceous beds of the Wett. 

TBRTIABT BYSTiBir; 

This system, like the former, is represented by a narrow zone of beds 
of no great tbiukness near the Atlantic ooast, and spread out o<rer a 
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Ui^e territory in the Gnlf States, in the Rockj Mountain region and in 
California. 

To this group ire referred all the formations which contain, in a fossil 
form, any of the plants or animals now living. Its accumulations of 
more or less indurated sand and clay, marls, shell beds and lignites reach, 
in some places, a thickness of six or eight thousaud feet. Coal of an in- 
ferior cjuality called lignite, or fossil wood, is found in these formations 
in the Bocky Mountain region. The system is subdivided into three 
subordinate gronpe called Eocene, Miocene and Pliocene. It is found, 
in some of its divisions, in British America as far north as the Arctic 
eea, and also in Creenland, carrying in both, an abundance of fossil plants, 
similar to many which are now living in No'rtli Carolina and southward. 

Tertiary rocks abound in other parts of the world, in southern England, 
in France, (as the famous Paris Basin), and in central and southern 
Europe, in the Pyrenees and some of the higher Alps. They cover also 
extensive tracts in Asia, India, China and Japan, and in Egypt. The 
period during which these formations were deposited is called the Age 
of Mammals, on account of the great abundance of fossils and bones of 
many species of this class of animals, as the camel, horse, rhinoceros, 
«Iephant, mastodon and many other strange forms having but little re- 
semblance to any living species. 

It is evident that the topography of the continent has undergone vast 
changes, especially since the Cretaceous age, during which deep sea sedi- 
meuta were accumulated several thousand feet thick over a large part of 
the ares now lifted into the great ranges and' table lands of the Rocky 
Mountains. The character of the Tertiary sediments shows that these 
mountains and plateaus were elevated in part during their deposition, a 
large proportion of them being of fresh water origin, and the great coal 
beds having Ijeen deposited in wide marshes and lagoons. 

The major part of the eastern side of the continent was dry land dur- 
ing the deposition of the Tertiary, which appears therefore only as a 
fringe on its eastern and southern borders, and occurs on and very near 
the surface in its two lower members, over considerable part of tho 
eastern division of North Carolina, furnishing nearly all tho calcaroons 
marls of this region. 

Q1TATERNABY SYSTEM. 

At the close of tho Tertiary period, the physical condition of the earth 
seems to have undergone a great revolution, bo that the subtropical cli- 
mate and products which extended over the northern portions of the con- 
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tinent, and even to G-reenlaod, were presently replaced by the artic rigor 
of the Greenland of to-day, the vast ice sheet which caps the polar regions 
having pushed its margin down to the latitude of southern Feunsylvaoia 
and Ohio, and along the higher Appalachian valleys to tlis very borders 
of the Southern States. This change was accompanied, and no doubt 
largely, if not mainly produced by great changes in the topography of 
the continent, the chief of which was doubtless an elevation of the sub- 
polar regions and a great increase of frozen land surface. One conse- 
quence of these vast changes was the extinction of nearly all the pre-oxist- 
ing races of plants and animals. The formations acuumulated during 
this period, known as the Glacial or Ice Period, are frequently called 
Post-pliocene and Post Tertiary, but more commonly Quaternary ; and 
since it has been ascertained that they were formed mainly by the action 
of ice, they are called Drift or Glacial Drift. ■ They consist of beds of 
pebbles, gravel and sand, and of clay mingled with stones, called bowlder 
clay, and scatted rock masses, more or less rounded, called bowlders, often 
of great size. These materials were abraded by the great ice masses in 
their southward movement, from the noderlyiog rocks, and were either 
left in confaeed heaps, when the iue melted, or have been partially ar- 
ranged in more or less nearly horizontal beds, — stratified by the subsequent 
action of water. These accnmulations of course contain no marine 
fossils, and the remains of land animals and even plants are seldom abun- 
dant. The stratified drift is found especially in terraces or benches 
flanking the large streams- or in areas which were occupied by lakes or 
broad estuaries. 

From the above account of the origin of these formations, it is evident 
that they will be found mostly in high latitudes, (or in elevated and 
mountainous regions further south); but in the Middle and even South- 
ern States are found Quarternary beds of pebbles, gravel, sand and clay, 
large tracts of these regions having been submerged during at least a part 
of the glacial period and covered with the material swept down from ad- 
jacent highlands and from the more northern zone by the great floods to 
which the melting ice gave rise. 

Beds of drift abound in the New England and northern states ; and in 
the Mississippi valley quite to the Gulf, are found great areas of stratified 
Quaternary sands, clays, &c., derived from more northern sources. On 
the Atlantic slope also, in Tirginia and Korth Carolina, beds of a similar 
character and age extend inland more than 100 miles from the coast. 
Qastemary beds are very abundant in England and among the Alps, 
as well as elsewhere on the continent, and in all high latitudes of both 
hemispheres. 
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lisB^ accuiUnlatiooB &tv every where the Bitpcrficial depoeite, v!th the 
unimportant and oewraional exception of some recent allavions, so that 
they terminate the geological seiiea in the aecending order, and close the 
record of the eartii's cbtiDgeB, to the Human or present Kra. 
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OUTLINES OF THE GEOLOGY 

OF NOBTH CA.HOLINA. 

It is proposed ill this chapter tg gjve only a brief summary of the general 
geology of the State; presenting oclj tUo priscipal and broadest reEulte 
of the work hitherto done in the inv^estigatioQ of. ita general relatioDB, as 
to the age, strnctnre, stratigraphy, litlinlogy, itiineralogy and geoprapliical 
extent of its formationB ; and omittiiig all details, for which reference is 
made, first to the volumes of the Survey already published, by those who 
have investigated the several departments ; especially to the reports of 
Br. Emmons for 1856 and 1358, and to the Annnal Keports of the Sur- 
vey for 1867 and 1869, and to the several papers in the Appendix to this 
volume ; and second, to the next volurne of the report, to follow this in. 
about a year, in which it is hoped to add something on the mineralogy, 
topography and stratigraphy, but especially to investigate the lithology of 
the North ^Jarolina rocks, which subject has never received the attention 
which its importance and significance m^erit, 

By reference to the Chart given above, and the map at the end of the 
volume, it will be seen that the Borfaee of this Stale is. pretty equally 
divided b«tween the lowest, or oldest, and the upper, or newest systems, 
the larger part of the series having no representatives; the eastern half 
being occupied by the leter formations, and the western by the earlier ;aad 
that the only one of the intermediate groups which appears, covers but 
an iosigniSicant ftrea in- the middle regioQ. The complete series for the 
State ia as follows : Quaternary, Tertiary, Cretaceous, Triaasic, Huronian, 
Lanrentian and Igneoi^s^ These groups will be considered in order, bo- 
ginning with the lowest. 

■ • LACaBSTIAM. 

This system is represented on avery large scale in North Carolina. It 
oecnpiee a belt about 20 to 25 miles wide and of a nearly north and south 
direction, acrose the northern paj't of the sub-eastern section, the capital 
heing located npon it. It extends northward to the Virginia line, the 
aontbern part of it towards the Cape Fear and beyond, and its entire 
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eastern margin, being covered up by Quaterasry eaads snd gravelB. This 
belt cODsista of light colored and grey gneisses, wlticli occasionally pass 
into granite, bnt more freciuently into felspathic, qcartzose (and rarely 
horablendic) achistB. In some localities the mica is entirely wanting 
and then the rock is either a dull-reddish, brownish, or whitish massive 
felspathic rock, trachyte, euryte, felspar porphyry, tfec, 

The rocks of this belt are nsualty qnite fine grained. The predominant 
element in their composition is felspar, although quartz is abundant; the 
proportion of mica, which is usually biotite, is very small. The strike 
of the strata is generally between 20° and 30° east of north, and the dip 
east, usually at a high angle, from 65° to 80°, and down to 40° and 45°, 
The rocks are mncU disturbed and very irregular in position. 

The following analysis will serve to give a general ieda of the charac- 
ter and chemical composition of the rocks of this belt, the sample being^ 
selected from the Raleigh qiiarries and as nearly a typical specimen as- 
possible. 

Silica, 69.28 

Alumina, 17.44 

Sesqaioxide of iron, 1.08 

Protoxide of iron, 1.2& 

Lime, 2.20- 

Magnesia, 0.2T 

Potaasa, 2.76 

Soda, 3.64 

Manganese oxide, 16 

At one point on the Cape Fear, the felspar of the gneiss is partly re^ 
placed by calc spar. 

There are a few points some distance to the eastward of the genera! 
boundary of this belt, where there are local and limited outcrops of gneiss 
and granite, appearing through the general covering of sand, most of 
which Ere indicated on the map, as at Weldon, Rocky Mount and two 
other points iu Edgecombe, and one in Wilson. The granite for the 
United States post-office, in Raleigh, is obtained from Edgecombe, It fa 
of light grey color, and shows no gneissic or foliated structure, being un- 
diatinguishable from true granite. The rock at two other of these lo- 
calities is of the same general description, but much coarser grained, and 
is likewise nsed for building purposes. Ledges of coarse syenite and dio- 
rite dikes occur occasionally in this tract, and with the former grains and 
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sometimes considerable masses of magnetic and titanic iron. There is 
also one occurrence of serpentine in the npper part of Wake connty. 

Besides the minerals jnst mentioned, iron pyrites, copper pyrites and 
specnlar iron arefonnd occasionally, mostly in quartz veins, but also in 
the gneiee rock itself In one locality on the Gape Fear River, near the 
mouth of Buckhorn creek, there is a bed of red hematite nearly -40' 
feet thick, together with a slaty manganese garnet, interstratifiod with 
the gneiss, and the two minerals are combined in some parts of the bed 
into a mineral which differs little from koebelite. 

The second area of rocks which I have referred to the Lanroatian, and 
the lower division of it, extends from the southern border of the State^ 
where that is crossed by the Catawba river, in s northeast direction, 
almost to the Virginia line at a point near the town of Roxboro, in Per- 
son county, and re-appearing in a triangular tract 8 or 10 miles to the 
eastward, crosses the northern border about midway of Crranvitle county. 
There is also another small area in the southern part of Orange including 
the University, which probably belongs here, althongh it is not repre- 
sented on the map. It wilt . also be seen that there are several other 
small patches of the same color in different parts of the map, indicating 
other scattered ontcrope of allied rocks. The main body is from 10 to 
thirty miles wide and has an area of abont 3,000 square miles. 

The characteristic and prevalent rocks are' syenyte, doleryte, green- 
atone, amphibolyte, granite, porphyry and trachyte. Dr. Mitchell says of 
these rocks: " There is no well defined gneiss, mica slate, serpentine or 
limestone," among them. " Mica is rare, and in its stead there is chlo- 
rite, or hornblende, but even those are notin general well characterized ;" 
and Dr. Emmons, "Trap-dykes are numerous at most places where the 
rock is exposed. At certain points they are so nnoierous that the rock 
is obscured. The dykes arc not composed of one material, but consist of 
the common amphibolic trap, quartz, felspar and thin seams of epidote ; 
forming together R network of eruptive rocks, When they decompose,, 
the hornblende trap appears in dark green stripes, and many have as- 
sumed the structure of a laminated rock." Mica is in fact rare through- 
out the series except at a few points where the rocks are granitic, and' 
even in them the proportion of it is very small. The most common- 
rock is of a hornblcndic diaracter; and traps, trachytes, granalytes and' 
porphyries are confusedly and angularly wedged in among each other^ 
with frequent veins of epidote crossing the fclspathic species in every 
dircction. 

The following analysis, by Dr. G-enth, of one of these typical trachyte- 
porphyries, the leopardite of Mecklenbui^ and other localities will show 
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the general chffi^ter of a coneiderable proportion of the rocke of this 
eeries. 

Silica, 75.92 

Alumina, 14.47 

Seaquioxide of iropj ' 0.88 

Magnesia, 0.09 

Lime, , 0;02 

Soda, , 4.98 

Potasea, , 4.01 

Loos by heating, 0,64 

100.01 

This analj^^ is taken frma tbe American Joornal of tSeienoe and Arts 
for March, 1862. 

The sbsoncB of anythiBg like stratification or foliation is conepionons 
throughout the region- In the northern part of the outcrop in Qran- 
viUeoonntj, and in the aontfaernj near the Catawba River, the dolerjte 
dikes are of so coarse a texture as to present striated faces of hibradorite 
crystals J and f of an ieeh broad. 

One of the largest terrsnes or outcrops of a single kind of roek is the 
Bjeoytic ledge which crosBegthe Boutheastern side of Meoklenhnrg, and 
occupies a breadth of several miles along the west side of Cabarrns, be- 
ing traceable for many miles by the huge dark bowlder-tike masses which 
stand thick through the forests and fields, many of them 10 to 15 and 20 
feet in diameter. Another quite extensive ontcrop ia that of a very 
coarse light-colored, easily decomposed felspathic granite, whicli crosses 
the railroad a few miles west of Salisbnry, in Rowan county, and extends 
sonthwest many miles into the southern end of Iredell. The crystals of 
felspar which weather ont of the roek in great quantities, are often two 
to three inches in length, and frequently twinned. A similar ledge is seen 
also on Long Creek, in Gaston connty. Ledges of very coarse pyroien- . 
yte and hornblendyte are common, and. one of these in the west side of 
of Guilford coimty Bcems to pass into Lherzolyte. And in the tract be- 
yond the Blue Ridge, in Mitchell counly, on the Nolechneky River, 
occurs an enormous ledge of doleryte, extending several miles along the 
river, ranch of it very coarsely porphyritic, and on tbe west side of the 
river is a heavy outcrop of coarsely crystalline bornblendie rocks, among 
which'is a dark gray mass which seems to be hyperstlienyte, and within 
a few miles in^three difi'orentdirections are three chrysolyte hills. 
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The area of rocka of this series near the eoHthern border of the State, 
on the lower Yadkin (Peedee) is a very coarse grained porphyritic gran- 
ite, (in a portion of which, at least, the felspar is triclinic), inter»ctad by 
« siicceeeion of heavy dolerytic dikes. 

In the traps and occasionally the granites of this aerias, iron pyrites is 
diseeminnted in ainall grains and thin jilms, and in some of the syenytcs 
inagnetite is a common constituent, and it is also found occMioually in 
Teins of several feet thickness, as in the great ledge above mentioned, in 
which these veins are common, both in Cabarrns and Mecklenburg. 

Besides these and epidote, the most common mineral, specular iron 
occurs in at least one locality in considerable quantity, in a qnartcytic 
rock in the upper part of Mecklenburg. Agate and rutile are fbund in 
Mecklenburg, and agate and opal in (Jabarrus. Along the loulhern edge 
of tho belt are many productive veins of pyrites carrying copper and 
gold, in Alamance, Guilford, Cabarrus, Itowan and Mecklenburg. 

If there be any significance in structure or in lithological characters, 
this singular body of rocks seems entitled to be placed at the Tery base of 
the Archeean age, certainly at the bottom of the Laurentlan ; and even 
below these, it there be any older rocks exposed anywhere, — the true 
Azoic or Igneous. In the direction of this notion oortainly point the ab- 
sence of stratification, the non-oocnrrence of limestone, and the great pre- 
dominance of eyenytea (mostly hyposyenyte), and other iron-bearing and 
basic rocks. I have only placed thcni as the lower J^anrentian, howerer, 
since there seems to be a general disinclination to suppose that the primal 
igneons core anywhere shows itself to hiimau inspection. This belt may 
welt be characterized as the geological axis of the State. 

Tho group of rocks just described ia bounded on the northwest by a 
series of gneisses and feldepatliic and occasionally horn blendic slates, whicli 
extend weetward with little interruption to the Blue Kidge, and, except 
a narrow Eone of a few miles breadth along the course of that chain, in- 
cludes the whole mountain region to the flanks of the Smoky Moantaine, 
throngh the greater part of its length. These are considered to belong 
to the tanrentian proper. 

The portion of this aeries which lies eaet of the Bine Ridge is the 
largest connected area of Laurontian in the Btate, and covers not lees .than 
16,000 Bquare miles. Its resemblance to the Baleigh belt is very marked, 
especially in the sontheastern part, which consists of a succession of achiatB 
and gneisses and slates, for the most part thin bedded, and only occasion- 
ally showing granite-like masses and syenytes, ■which, however, are gen- 
erally in the form of dikes. There is a narrow tract of coarse granite, 
described by Dr. Emmona as a series of Teins, along tho sontheast margin 
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of the zone, acrose Gaaton and Lincoln conntiee. A few miles west of Uui 
is a narrow terrane of syenytee and otlier Lornblendic rocks and granitea, 
which extend northward across Lincoln and Catawba coantiee, reaching 
the Catawba rirer at the great bend. It is seen about 4 miles west of 
Lincolnton, at Newton, and in the railroad cuts near Catawba Station, and 
beyond. The predominance of hornblendic rocks, the absence of mica, 
and the general absence of stratification have seemed to justify the 
reference of this belt to the lower part of the series, along with the pre- 
ceding central zone. 

Proceding westward we find the rocks occasionally more micaceoiu, 
mica slates and slaty gneisses becoming in some localities quite common ; 
and there comes in along the centre and southern portions of the tract 
a aeries of mica schists and slates, some of which seem to be more or less 
talcose, and rerj felspatthic, which weather into a spongy, purplish- 
hrown, soft rock, easily cut with the axe, which is ranch used for chim- 
neys, and as a substitute for soapstone. In places these slates are hard 
and abound in imperfect crystals of garnet, and occasionally of etaurolite 
and cyanite. These rocks may be seen in the railroad cuts and hills 
about Hickory, and in the eastern ridges of the South Mountains, and in 
the middle and sonthera parts of Polk county. It is noticeable that theEe 
schists and slates erery where occupy the ridges and higher swells and do 
not reach the level of the river channels, so that they overlie the gneisses, 
and are to be referred to an npper division of this formation, or more 
probably to the next system, the Huronian. These rocks extend across 
the Catawba into Caldwell and Alexander counties and are seen in the 
southward spurs of the Brushy Mountains, from Gunpowder Creek to 
Middle Little Hirer. The rocks of this tract are generally fine grained 
bnt toward the western side of it there is a body of coarse porpbyritic 
grey gneiss, sometimes so rough and nodular as to appear like a con- 
glomerate, the nodnlea being lenticular and rounded masses of cleaveable 
felspar and quarli of rarious sizes, up to an inch and more in length, the 
dark gray argillaceous mica-schist matrix lapping around and enclosing 
them and filling up accurately the interstices, — a true augen-gneiss. This 
rockisseenconspicuously in the vertical andjorerhangingcliffbon the turn- 
pike jnst below Blowing Bock in Caldwell, in the steep moral ledge of 
Hickory Nnt Mountain on Crooked Creek in McDowell, in the large 
masses of porphyroidal gneiss near Hickory Nut Gap, in the naked 
ledges abont Flat Bock and the quarriee near Hendereooville, and again 
on Little Kiver near Jones' Gap. And there ia a wide belt of light 
colored fine-grained, very felspathic, easily decomposable gneiss, in Mc- 
Dowell county, vary oonspicnousin the railroad cuts about Marion, and for 
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eight or ten miles eastward. It is in places mneli seamed abd jointed bj 
unmerous divisional planes, and oflen has little or no signs of bedding. 
Od the other hand the gneisses of Cleveland and Rutherford are very 
tlaty, frequently passing into mica slate ; and tboy are notable as being 
abundantly impregnated with minute crystals of iron pyrites, eo that 
copperas has been made from them on a large scale. 

Hornblende slates are not of very frequent occurrence, but there is a 
very persistent ledge along the Blue Kidge, across the southern and eastern 
sides of Henderson county, and also in the Saluda and Tryon ranges and 
a few miles east and south of Hickory Nut Gap. And a number of small 
local ontcrops of hornblende rotrks, slates, and (occasionally) syenytes, are 
found here and there throughout the region, bnt constituting a very in- 
significant p/oportion of tho whole. Chorite slates occur in a few local- 
ities, as on Lower Ureek, in Caldwell county, and a granular talco-chloritic 
rock of a grey to olive color, impregnated with titanic iron is found in 
the northern part of the same county. In this county also are several 
dikes of serpentine, one quite dark und eompact, and filled with minute 
reticulations of ehyaotile veins; the others of a grey color and granular 
textnre, one containing asbestoa, chysotile and baltimorite, and walling a 
gold vein. A few other similar dikes are found in other sections of this 
belt. 

The limestones of Forsyth, Yadkin and Stokes, probably belong to 
this series, being interstratified with its normal gneissic rocks. They are 
coarsely crystalline for the most part, and scliiatose, in places abounding 
in crystals of a brown mica, (phlogopite). These limestones are slightly 
magnesian and therein agree with those of the typical Laurentlan of 
Canada, The following analysis made by Dr. Genth for the Survey, will 
show the composition of this rock at one of tho best known localities, 
Bolejack's quarry, near Gerraanton : 

Quartz and Silicates, 15.42 

Carbonate of Lime, 74.53 

Carbonate of Magnesia 8.22 

Oarbonato of Manganese, 0.34 

Carbonate of Iron, 1.49 

At some of the outcrops, which are generally limited to two or three 
rods in thickness, and a few hundred yards in length, the limestone 
Beems to graduate into neighboring gneisses. It is only in this north- 
eastern part of the area that limestone occurs. 

The rocks of this belt are very much disturbed and irrcgnlar in their 
position, but the strike is very uniformly northeasterly, between 50° and 
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65° E. of K., and the dip is quite prevaiently easf, tlie average lying be- 
tween 30° and 50°. Large veins of manganese garnet are of frequent 
occurrence. 

Besides the minerals already mentioned incidentally, gold is toiind 
both in the superficial gravel and in veins in many parts of the region, 
but especially in Caldwell, Barke, McDowell, Cleavcland and Polkeoun- 
tiee. The largest gold field, and one of the most noted in the Atlantic 
States, is that of the South Mountains in the centre of the territory in- 
dicated. With the gold are associated a number of interesting mineral 
species, as zincon, monazite, &c., of which mention will be found in Dr. 
Genth's paper in the Appendix. The well-known zincon locality of 
Henderson county belongs here. Magnetic, specular and titanic iron arc 
found in several parts of the region, the magnetic and titanic being moat 
abnndaut in the extensive beds which cross the northwest Bido of Guil- 
ford county, extending into Davidson on the eouth, and Rockingham on 
the north. But both of the two first named species often occur in veins 
and also in a granular form, impregnating the gneisses and schists. Brown 
hematite beds are common in the talcose mica scliiets. Oorundiun was 
found by Dr. Gcuth in the iron <fi'es above mentioned from Guilford, to 
gother with cliromite. And I have since found it in crystals in Forsyth, 
and also tlie mineral rcnsselaeritc. Graphite occasionally replaces mica 
iu the mica slates and gneisses. 

Another cousidereble area of Laureutian rocks is fonnd lieyoud the 
Blue Ridge, occupying most of tlie mountain plateau between that and 
the Smoky Mountains, and in places constituting the materials of these 
chains. As stated before, this area may very properly be considered as 
only a continuation of the preceding, from ■which it is divided by a very 
narrow and interrupted belt of Huronian slates, which also divide it 
transversely in the region of the Yellow Monntains, into a southern and 
northern tract. The rocks of both of those, like those of the preceding 
area, are foliated for the most part, and consist of indefinite alternations 
of the same kinds of metamorphic strata,— gneiss, hornblendic, feldspathie 
and micaceous schists, and occasionally chloritie and talcose slates. Mica 
Bcliists are less common than in the more eastern belt, wliile the horn- 
blendic are much more common. T!io former arc very generally gar- 
netiferous, and occasionally cyanitiferous; and they are found moetly in 
the northeastern portion of the southern tract. The hornblendic elates 
and syenytes, (the latter of which occur not infrequently), are also often 
highly garnetiferous. These rocks are more abundant in the middle por- 
tions of the tracts, although not confined to these. The most extensive 
hornblendic terrane of the region and of the State, is found in the angle 
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between tliu forks of Kcw Kiver, in Ashe and "Watauga connties, in the 
Kich Monntains, E!k Knob, &c., to Negro Mountain, near Jefferson. 

Terj large veins of a very coarse granite abound along the median 
parts of the tract, especially in Mitchell and Yancey. The qnarlz, mica 
and feldspar are found in huge maBsea instead of email crystals. These 
veins are extensively wrought for mica, which is obtained in large plates, 
10 to 20 and even 30 inches in diameter. Some single veins have yielded 
hundreds of tons within the last 3 or 4 years. And these mines are not 
now opened for the iirst time. On the contrary, they were wroiigltt on 
a much larger scale by the Mound-Bnilders ages ago; and most of these 
veins are honey-combed with ancient tnnnels and shafts, which were 
located and excavated with more skill and success than the modern 
workers have yet attained. Their market was evidently the populous 
regions north of the Ohio, whoso numerons mounds contain, in their 
multitudes of ornaments and utensils of this mineral, the evidence of the 
extent of this enrions ancient commerce. 

One of the most remarkable and interesting features of the geology of 
this belt is the line of chryaolyte ledges, {dunyte), which occur along the 
median zone of it, outcropping in massive dikes, which form rough, 
jagged hills at intervals of half a score of miles, more or less, from the 
Rich Mountains of Watauga through Mitchell, and the intervening 
counties to Clay. Some of these ledges are nearly a mile long and sev- 
eral hundred yards wide. They are not in line with one another, but are 
scattered over a zone 10 to 20 miles in breadth. It is worthy to he noted 
that they occur in the middle zone, where the rocks are most disturbed 
and irregular in position ; that they are associated with the most massive 
outcrops of hornblendic rocks, — syenytes, schists and aetinolyte rocks, 
and with heavy veins of coarse porphyroidal granite, and that they thns 
claim a very low horizon. 

The masses of chrysolyte are more or less distin.:tly granular, and aro in 
fact, a chrysolytic sandstone, of a yellowish to dull, or dark olive-green 
color. The composition of this rock Dr. Genth iinds to be as follows : 

Silica, 41.89 

Protoxide of iron, 7.39 

Nickel oxide, 0.35 

Magnesia, 49.13 

Lime, 0.06 

Loss by heat,., 0.S2 

Chromic iron, 0.58 

100.22 
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It weathers ioto rough, jagged, honey-combed, and laminated or elaty- 
loobing ridges, and decomposes into a dark, gravelly, barren eoil, of the 
following composition ; (sample from Hampton's, in Yancey connty) : 

Sihca, (8.08 sol.) 63.15 

Oxide of iron, 8.53 

Alumina, 3.41 

Lime, 0.23 

Magnesia, 2.38 

Sulphnric acid, 0.10 

Chlorine, 0.02 

Phoephoric acid, 0.18 

Organic matter, 17.00 

Water 4.50 

99.49 

II which the abeence of potaesa aod soda is notable, and the abundance 
of iron, and of organic matter especially, the latter no doubt exceptional 
and accidental. Tbe most common and characteristic minerals of the 
No.th Carolina dunyto are chlorite, talc, asbestos, chalcedony and chro- 
mite, the last in scattered grains and in coarsely granular irregular veins, 
0/ pockets. In many places several other species are quite common, for 
example, bronzite, nodular masses of enstatite, a bright, green, granular, 
hornblcndic mineral, which Genth makes kokecharofiite, serpentine, and 
apurious cup-foliated variety of talc, &c. One of tbe most interebling 
and valuable minerals, and one which is also of common iccurrence, is 
corundum, which occurs in tabular, cleaveable masses and in crystals. 
For a particular account of this and the other associated minerals, the 
reader is referred to Dr. Genth's and Mr. Smith's papers in the Appendix, 
and to Dr. G.'s special paper on corundum, constituting No. 1 of " Con- 
tributions from the Laboratory of the University of Pennsylvania," and 
to Prof. Shepbard, in the American Journal of Science, August, 1873. 

Crystalline limestone occurs in three or four small ledges (beds), of a 
foot or two in widtL to a rod or more, in one small tract on the Freneli 
Broad, in and a few miles below Marshall, in Madisou county. It is as- 
sociated, at one of these outcrops, with a greenish hornblcndic rock, and 
is filled with minute, rounded grains of green coccolite. There are also 
occasional dikes of serpentine and of pyroxenyte; one of each may be 
seen along the Swannanoa road in Buncombe. And the hornblende 
slates are sometimes epidotic, as in Mitchell near Flat Eock. The rocks 
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of this belt are verv much disturbed, — broken, crumpled and folded, 
eepecially along the middle of the tract ; but the genersl strike is about 
N. 50° E., and the prevalent dip is S. E., at every pos«ib]e angle, but 
generally between 40° and 60°. Along the median zone, howerer, for 
several milefl, the prevalent dip is N. W. 

Eeeides the minerals already mentioned incidentally, magnetic iron it 
of frequent occurrence, and may be set down as a characteristic mineral 
of the series ; one of the largest iron beds in North America ie found 
among'the hornblende slates and sjeuytet of the Trou (Smoky) Mountains 
in Mitchell ; and specular iron is also found occasionally. Copper ]»yrites 
exists in large bedded veins among the eyenytes and hornblende slates of 
Jackson, Macon, Haywood, Watauga and Ashe, and also sometimes in 
the grey gneisses and mica schists, as at Ore Knob and Peach Bottom, in 
Ashe and Alleghany. 

This mountain tract of Lsurentian rocks contains between 3 and 4,000 
square miles of surface ; which, added to the areas of the previous tracts, 
gives an aggregate of more than 20,000 square miles occupied by this 
formation, or nearly one-half the territory of the State. 



The next system in order of superposition follows in the true order of 
time, without break of geological continuity. By reference to the map at 
the end of the volume, it will be seen that the Huronian system, repre- 
sented by the apple-green color, occupies several disconnected areas, sep- 
arated by intervening tracts of the older and underlying formation. 
There are in fact 6 principal outcrops, with two or three subordinate ones, 
which may very properly be referred to one or another of the former as 
detached fi-agmenta of them. The most easterly of them lies against the 
first or Kaleigh belt of Laurentian on the eaat, with an easterly dip ; and 
is mostly covered by the sands and gravels of the Qnartemary. The out- 
crops may be seen however along the blaffe of the streams and occasion- 
ally in jutting ledges on the swells between, from the Hoanoke near Gtas- 
ton to the Neuse about Bmithfield and the mouth of Falling Creek, in 
Duplin. The rocks are quartzyte and clay slates, grey, light-colored and 
drab and greenish. At some points the quartzytes are argillaceous, and 
at others as a few miles west of Smithfield it approaches a fine conglom- 
erate. The clay elates aro occasionally slightly hydro-micaceous. 

This series reappears on the west side of the Baleigh granite with an 
opposite or westward dip, quite steep at first at about three miles from 
the city, but gradually becoming less. The bottom beds are argilliiceous 
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&nd talcoid, &iid at two linoe of outcrops Iqbs thau a mile apart, and three 
to fonr milea from Haloigh, theea slates become highly pumbagiQOus, the 
laaio eeam of 12 to 20 inchea in former saee, and three feet ia the other, 
containing 50 per cent, and upwards of graphite. The more eaatern of 
these bedi i* nearly vertical to 75° N. W., and the other 40" to 60°, 
probably forming an aaticlinal, and a heavy body of micaceous white 
slaty quartiytea follows closely along the west side of the graphite. Alter- 
Lationa of argillaceous, talcoid and quartiytic beds continue for five and 
or six miles, when they disappear beneath a narrow trough of Triassic 
sandstone* ; beyond which they emerge along an irregular, but approx- 
imately H. E. and 8. W. line, in the great central mineral- bearing slate 
belt, so widely familiar to miners and geologists. This tract extends quite 
across the Btate in a breadth of 30 to 40 miles, and is composed of silic- 
ions slates and clay slates chiefly ; the former being often brecciated 
and conglomerate, the pebbles sometimes a toof and upwards in 
diameter, frequently chloritic, and often passing into hornstone and 
chert and occasionally into qiiartzyte. The clay slates are generally thin 
bedd»d, often shaly, grey, drab, banded, blue and frequently greenish, 
from an admixture of chlorite, sometimes talcoid or hydro-micaceous; and 
Tcry often they may be better described as conglomerate slates, being 
composed of fiattsned and differently colored soft slaty fragments of 
all sizes, from minute particles to an inch and more in diameter. Near 
the middle of the breadth of this body of slates in Montgomery county, 
iaavery heavy ledge of siHcioua slates, occurs a ailicious conglomerate 
which is filled for hundreds of feet with very singular silicious concretions, 
some of which Dr. Emmons has described under the name I'aluiotiochis ;, 
but the rock for several miles, as well as at this particular locality, c-on- 
tains a multitude of rounded nnd ovoid masaes from the smallest size to 
that of a hen's egg ; showing the wide prevalence of conditions favorable 
to the op«ration of concretionary forces. 

Quite cluracterietic also of this beJt ia tho occurrence of extensive beds- 
of pyrophyllyte elate, white and greenish, in places with dif^seminated 
crystals of chloritoid. Pyrophyllyte alao occurs at seva-al places in stellate- 
fibrous aggregations and also foliated like talc. 

The talcose, ailicious and chlorotic slates are more abundant towards the 
bate of the wries, the east side, and tho clay slates predominate on the 
west. 

A notable characteristic of this belt of rocks is the abundance of quartz, 
veins, the fragments often covering and whitening tho knolls and tho 
roads for rods together, so that one can ascertain with considerable accn- 
racy when the boundary of these rocks has been passed by the sudden. 
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and marked change in this respect. Tli'ese rocks have been bo fully de- 
scribed by Dr. Emmons, that there is no need to particularize further. 

The strike is conformable to the general trend of the mountains and 
coast, and of the preceding formation, and the dip is prevalently west at 
high angles, but towards the western side of the tract, and conapicuoiisly 
in wideit part of it there is a breadth of several miles of easterly dips. 

Besides the minerals already named, one of the moat characteristic and 
abundant is specular iron, micaceous, granular and massive, which occurs 
in large veins and bedded masses, sometimes associated with slaty and 
jointed quarlzytes, and ailicious slates, and again with white, red and dark 
banded and jaspery slates. Magnetic iron is also not uncommon, and in 
a few localities there are large veins of brown hematite. Several of the 
moflt noted copper mines in the State occur in this formstion, and it 
abounds in gold rainea, both vein and gravel. Several silver and lead 
minea hare also been wrought along its western border. The list of its 
minerals however, will bo found in Dr. (tenth's paper in the appendix. 

The beltis bounded on both sides by theLaurentian, already described, 
on which it lies unconformabty, and from which its materials were derived. 
The stratigraphy therefore indicates the horizon of these rocks to be the Hu- 
ronian,and the lithology agrees well with that determination ; and the rea- 
sonable course therefore seems to be, to place them as Huronian, until 
some evidence shall be found of an organic character, to lift them to a 
higher geological plane. The absence, or at least the non-discovery of 
fossils hitherto, in an extensive body of slates liks those of the middle 
and west portions of this tract, so little altered and so well adapted to the 
preaarvation of even the moat delicate organisms, and in a region so much 
studied, and on account of numerous mines, offering bo good opportuni- 
ties for the discovery of fossils if any existed, ia certainly so far confirma- 
tory of the sub-Silurian theory of these deposits. This is the principal 
area of Emmons' Taconic in this State. 

The third belt, broken and interrupted, and of small extent, may be 
identified as the King's Mountain belt. Its greatest breadth is only five 
or six miles ; its direction is marked by the high ledges of qnartzy testates 
which constitute King's Mountain, Crowder's Mountain, Spencer's Moun- 
tain and Anderson's Mountain, disappearing towards the great bend of the 
Catawb* River. The rocks are qnartzytes and clay slates; the former, 
eometimas cyanitic, o^en micaceous and slaty, and passing into mica 
schist! occaaionallj ; and the latter often talcose, or Iiydro-micaceoue. 
Limited lenticular beds of crystalline limestone occur at intervals all 
along the outcrop. The strike of the rocks coincides with the general di- 
rection of the belt, which is 10° — 20" north of oast, and the dip W., at 
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high angles, geoerally 45° to 80°. The claj slates are plumbaginous along 
the westei'Q side of the ontcrop; and to th« northward of Mt. Anderson 
is a bed of impure graphite, in places two and thre« feet tkiek. The 
limefitone is grey, bluish and light colored to white, and ins to Aoarse 
granular, schistose in structnre, with tremolite, and disseminated crjatals 
of Iron pyrites. Some of these beds are dolomytic, as shown hy the fol- 
lowing analysis by Dr. Genth, of a Ganiple from a quarry near Lincoln- 
ton : 

Quartz and Silicates, 13.63 

Carbonate of lime, 46.57 

Carbonate of Magnesia, 37.68 

Carbonate of Manganese, 0,21 

Carbonate of Iron, " 1.97 

The most valuable and characteristic mineral of the belt is magnetic 
iron, which is found throughout the length of it, cropping ont at inter- 
vals of a few miles in large bedded veins, sometimes over 30 feet thick. 
The ore is usually granular and slaty, talcose or chloritic, and frequently 
more or less specular. At one of the largest veins it is highly epidotio. 
There are also frequent veins of limonite. 

In the direction of the continuation of the line of this belt, near the 
northern border of the State, in Surry and Stokes counties, is another 
body of quartzytes and mica slates, with occasional argillaceous and 
hydro-mica slates, constituting the range of the Pilot and Sauratown 
Mountains. Some of these quartzytes are flexible — itacoluuiite, and 
there is a bed of conglomerate near the base of the series. Th« dip in 
the western part of the range of the Pilot is N. W. about 20", and in the 
eastern about the same amount, in the opposite direction ; and the easterly 
dip also holds for the Sauratown range ; while in the gap between, there 
is much less regularity, and the prevalent dip seems to be K. W., and at 
angles varying between 30°an 60d°. 

The fourth belt of Huronian rocks is coincident in general direction, 
and partly in position, with the Blue Ridge. Towards the S, W. it croises 
that chain and iccnpies a belt of two or three miles across the pUte4U of 
the upper I"reir.:li Jiroad; the rocks here being gray and bluish clay slates 
and hydro-mica slates, with very limited and oceaeional outcrops of 
quartzyte and of alight colored to gray and-bluiah schistose, compact to 
slightly granular limestone. With these are associated occasional beds of 
limonite. The rocks of this belt may be seen in Swannanoa Gap, in a 
large body of quartzo-argillaceous and quartzitic slates, and of mica slates 
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and drab, blnieh and greenish clay elates, all dipping eontli eastward at 
an angle of SO" to 60". About the foot of the mountain the quartxjtea 
become gncieeoid, and in places occur coaree grite, and beds of chloritic 
and calcareous slates. The breadth of these rock at this point is 6 to 7 
or 8 miles ; but the greateet developmeot of this series of rocks is Men a 
little farther northeast, ia the Liaville ICouotains, which are eouiposed 
almost wholl; of aandatones and qaarttiteB of Tsrious degrees of meta- 
morphiem, in eome places almost or quite vitrified, and eo jointed that 
tbe bedding is entirely obliterated. Thea* qaartsytee are souctiinei 
slightly micaceous or chloritic, and sometiinG8|fleiible,— itacolumitic. 

The dip is very irregular and confused, but seems to be predominantly 
veetward. Several beds of compact, light-colored and grey limestone 
crops out along the weeteru base of the mountain in the valley of North 
fork, and almost to the head of it, the upper beds being on the west side 
of the valley. 

Linville Biver seems to occupy a rift in these slates, which is more 
than 1,000 feet deep, with precipitous, and in places, vertical walla on 
either hand. Tbe mural maes of Table Bock, the jagged peaks of the 
Chimneys, &c., and the ebarp top of Hawksbill, are all recurrenoea of the 
Linville quartzytes, with characters unchanged. 

Following northeastward along the line of tbeee rocks, we find them 
recurring in the form of quartzytes, itacolumites, clay, naicaoeous, chlo- 
ritic and talcoid slates in the various spnra of the Blue Bidge, and occa- 
sionally constituting the eastern escarpment of that chain in its south- 
ward bends, to Surry county, where those rocks cross into Virginia. At 
this point, in Fisher's peak and tbe knobs of the Blue Bidge south of it, 
are ledges of hard and gnarled grey and glistening argillaoeons and 
quartzo-argillaeeons and gneissoid elates, whicli are often specked with 
magnetite and martite crytals; and in Watauga and Caldwell these 
become martite echiete, and again micaceous specular schists, which are 
rich ores of iron. 

But the most remarkable part of this belt, both for breadth and peculiar 
lithology, is found in the region of the Grandfather and Yellow Moun- 
eine, about the head waters of Toe Biver, Linville, Elk and Watauga. 
On upper Linville, and towards the base of the Graodrather and the head 
waters of Wataoga, there are limited beds of argillaceous and hydra-mica 
elates and shales ; but the prevalent rocks are feldspathic and quartaoae 
alales and grits, Gometimes gneisg-ltke, and chloritic and epidoCic schists, 
with epidosites, the latter sometimes enclosing bright red rounded grains 
of jasper. Along the high spurs of the Grandfather, to the northwest, — 
the Yellow Mountains, are large bodies of greenish epidotic sandstone. 
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feldspatliie and i|iiarizose ; and along the northward spur of Hanging 
Rock, hard and gnarled dark grey quartzo-argillacoous slates prevail ; bnt 
these are also much veined with irregular masses and reticulations of 
epidote. Passing oaetward to the Watauga, froni Valley Crueis up the 
river, the prevalence of epidotic and cliloritie, massive or obscurely 
bedded rocks, is most striking. Some of the masses are miicli veined 
with fine seama of white quartz, while others are amygdaloidal, sprinkled 
with grains of gypsum and quartz and epidote; while still further east, 
acroaa the Rich Mountains, occur chloritic amjgdaloids in which the 
grains are feldspar, which are much weatliered so as to leave the surface 
of th« rock deeply honeycombed. Alternating with these conspicuous 
and dominant masses along the river, are the slate and gaclss-like grits of 
Linville, and occasionlly silvery, grey, greenish and spotted argillaceous 
and felspathic slates and shales. 

On Elk River occurs a greenish quartzo-felepathic, thick bedded, com- 
pact to friable slate and grit, which gradually passes into a nacreous light- 
colored, coarse slate-eonglomerate, — a fine grained argillaceous quarta- 
jte, filled with rounded and flattened pebbles of white and reddish quartz 
and of hard quartzo-argillaceous slates. 

This conglomerate outcrop has a breadth of several liundred yards on 
Elk, and extends nearly east and west several mile^s into the mountain 
slopes on either hand. 

The rocks of this rugged region are much disturbed, but the prevalent 
dip is eaatwardly, and the strike a little east of north. 

There remains one other Iluronian tract, whose formations compose the 
most westerly rocky zone of the State, including the mass of the Smoky 
Mountains and its eastern escarpment for the more part of its course* from 
the head waters of Laurel River in Madison county, near the Big Bald, to 
Cherokee; widening southward, until it includes almost the whole length 
of the latter county, in tiie transverse section of its strata. This belt I 
have elsewhere provisionally named the " Cherokee Slates." 

Two sections of these rocks are given on the map, as they occur on the 
French Broad, and along the Iliwassee, through Cherokee. 

Beginning at the State line in the latter county wo encounter, for sev- 
eral miles, a succession of conglomerates and [;clay slates, drab, blue and 
green, with presently gneiss-like slates and grits and quartzo-felspathic 
rocks, and occasional beds of staurolitic and garnetiferous hydro-mica 
slateL These slates with their characteristic crystals are very persistent, 
being seen conspicuously in Georgia, on the Morganton road ; and also 
northeastwards 4 or 5 miles in thu spurs of the Smoky. Kear Murphy 
the grey gneiss-like slates are thickly sprinkled with tranavereo crystals 
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of raica ; and this remains a proniineot feature "of these slates on Valley 
Kivcr, 12 or 15 miles above Marphy, and on the Tennesse near the meuth 
of Tuckasege, and on Hiwaesee 8 or JO miles above Murphy. The dip 
of the'roeks, which is generally steep, 40° to 60, and 80" and 90° S. E. 
for geveral miles from the state line, until Long Ridge ia pasecd, after 
whieli it turns to the N. W., to within 3 or 4 miles of Murphy, where 
the easterly dip is recovered. About Murphy the crystalline dolomitic 
limestone is encountered, with accompanying beds of shining clay slates 
and shales and a thin bed of qnartzytee, which lie alone the valley of 
Valley River, to its head ; being accompanied throughout by frequent 
outcrops of limonite. This limestone and its accompanying iron ore and 
clay slates is repeated on Peaclitrce Creek, 4 or 5 miles east of Murphy, 
and this reduplication seems to follow up the east side of the wide valley 
of Valley River, parallel with the former, which keeps to the nortliwest 
side, at the distance of 2 to 3 miles, and less, towards the head of the val- 
ley. To the southeast of this valley, in the Koneteh Mountains, and tcrosB 
the upper Hiwaseee into Clay, is a succession of clay elates, with gn«iss- 
like gray slates, as described above, and stanrolitic mica slates. A. little 
above Vallcjtown a small body of quartzytes is passed and then a heavy 
bed of shining dark clay slates, which run nearly north from this point 
through the Valley River Mountains and into the Nantehaleh Mountwns 
to the east of Nantehaleh River towards the mouth of that etream. 
These slates ate much disturbed, broken and crumpled. Beyond these 
are light colored and grey argillaceous, and occasionally micaceous elates 
and shales, with alternations of gneissoid slates for two or three mile«, 
after which, on Nantahaleh,ci>me in, with a change of the dip to the west, 
the gneisses and hornblende elates of the I^urentian. 

The reversals of the dip In the section below Murphy are easily traceable 
across the valley of the Cheowah and the Tennessee, on the latter, a little 
below the mouth of Tuckasege. The Tennessee river eection shows much 
fewer and smaller beds of conglomerates than the Hiwassee, and also less 
of clay slates and mica elates, but a greatly exaggerated development of 
the quartzose slates, gneiBses and grits. 

The limestoncsofValley River follow the valley of Notteley river south- 
westward into Georgia, crossing the Toccoa (Hemptown creek tributary) 
13 miles S. E. of Dncktown. To the northestward they pass throngb 
Red Marble Gap of the Valley River Moantaioe, and outcrop along Red 
Marble Creek, and several miles below its mouth, are last seen at Blowing 
Cave. These limestones are generally white, but are often found of van- 
oua colors, — pink, grey, black, mottled and banded. They are accom- 
panied by large beds of white, compact to granular steatyte, which is mas- 
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aire to more or leea Bcbietose in strnctnre. Tremolite is of freqnent 
occurrence in the limestones, which, as already intimated, are dolomites 
at leut in part, sb shown by the following analyses of Dr. Gentb : 



Quarts and Silicatea, 
Carbonate of Lime, 
Carbonate of Magnesia, 
Carbonate of Manganese, 
Carbonate of Iron, 

I and in are white and fine grained, from Talley River, the former 
near Tajlora ; II is the red or pink marble from Blowing Care, on Nan- 
tehaleh river. 

The aection on French Broad begins at the State line near Faint Rock 
in Madieon county. The vertical cliffaalong therivergorge at this point 
are gray and light colored quartzose sandstones and quartzytes with oc^ 
casional thin beds of dark gray clay slate. Passing up the river, we find 
these quartzytes interbedded with and finally replaced by shales, and then 
hy thick bedded grits and conglomerates, or breccias. These are snc- 
ceeded by heavy beds of argillaceous slates and shales, brown and gray, and 
at'Vfarm Springs, about 6 miles, by compact blue and gray limeatones 
and A Gftlcareous gray sandstone, and half a mile above, by vertical clifi^s 
of ranch jointed quarteytes, which continue for nearly two railea with lit- 
tle interruption, and give place, just below the mouth of Laurel river, to 
bine and gray clay slates and coarse comglomerates, which outcrop again 
5 or 6 miles southwest on 6hut-In-Creek. Above Laurel river come in 
heavy beds of greeniah and reddish felapathic quartzytes and gneissoid 
locks for more than a mile, and then gray, dark blue, and spotted argil- 
laceous slates, after which the gneisses and hornblende slates and crystal- 
line limestones of the Laurentian succeed. This cross section would make 
nearly ten miles in a direct line. The disturbance, the folding and crush- 
ing of these strata has left them in such disorder that it is di£Scult to make 
out their position with any satisfaction, bnt after leaving the almost 
horizontal strata of the cliffs at Faint Bock, the dip, which is generally 
betw«en 10° and 70°, is predominantly easterly, but with many excep- 
tions, until the Warm Springs belt is paeeod, after which the dip is re- 
Tera«d, for the most part, through a section of several miles about Laurel 
Biver. The limestonea of the Warm Springs section pass westward into 
Tennessee, and northeastward up the valley of Laurel River and throngh 
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the Smoky range, makiDg their final disappearance into TeDneesee; the 
Smoky Moiintains beyond this point being oompoaed of older formations. 

This series of rocks paae soathwestward acroes Shut-In Creek and op 
Warm Springs Greek and Meadow Fork, through the New Found Moun- 
tains, across Figeon Biver, and over to the head waters of Oconaluftee 
Siver, widening out so as to take In almost the whole course of that 
stream to the Tuckasege. But the Itmestonea which paes out on the 
Pigeon Yalley from Warm Springs do not again cut into the Smoky, 
which is comppsed, for this interTal, from Pigeon to the Tennessee, of 
olay slates, bln» and grey, micaceous and talcose, and of qnartzose slates 
and gneis»-like beds, schists and quartzytes. 

This belt of rooks is colored on the map thronghoat like the other Hu- 
ronian belts, and for the same reasons, viz: that they encceed the Lauren- 
tian, and differ from them strongly in degree of metamorphiem and gen- 
eral lithological character, so that the transition from one to the other is 
obYions along the whole extended line of contact, and that they liave 
yielded no fossils, which alone could authorize their reference to a later 
age. And although the fact of unconformability can not be asserted for 
any one of the sections, this may arise from the circuiastance that the dis- 
turbance and dislocation of the strata along this line are extreme, and 
that no detailed or minute eiamination has ever been attempted, and of 
course nothing short of such examinalioQ would suffice in such a region. 
And another circumstance of weight is the immense body of these rocks, 
which mnst be allowed, on the French Broad for example, after every 
reasonable reduction for folding, a thickness of several miles. Add these 
to the primordial or the lowest members of the Lower Silurian and they 
receive a most incredible devalopmsnk downwards, since the rocks along 
the TennesMe border referred to this horizon have already a very great 
thickness. 

However, a> stated above, these rocks hare only been located provU- 
ionally. And it is right to say further that the only examination I have 
made of this western Smoky belt, wae a mere rcconnoieance, mostly on 
honeback, made in a few weeks of the autumn of 1866. The only hope- 
ful way of attacking the complicated problem of their age is to trace their 
oonnection with the 



As this formation is developed in Tennessee, where they have been bo 
thoroughly studied by Prof Satford. And I am glad to acknowledge 
the service which he has rendered towards the solution of the problem 1^ 
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ruDiiing his Frcncli Broad section across the State line to Warm Springs 
and a little bejond. In this section lie makes the Paint I^ockeandetones 
to be Chilhowie, or Potsdam, and tlie grits and conglomer«t«e below 
and above Warm Springs to be Ocoee, or eub-Potsdatn, and the limMtone 
he refers to tlie Knox Dolomite, T^;hicli is above the Potsdam. 

And Prof. Bradley of Knoxville Uoiversity, has kindly furnished me 
within a few days, a manuscript copy of a paper which he propoies to 
publiili soon, K'^ifg some conclusiona from a recent stndy of the rocks of 
Cherokee and of the lower Tennessee and Nantehaleli sections of them. 
Extensively familiar already with tbe Primordial formations in other 
parts of the continent, and living in the midst of a region of I»wer 
Silurian formations, which have been so well deeciibed and niapptd by 
Safford, and with whose characteristics -lie is familiar from his o*n eiplor- 
ations. Prof. B. is well qnaHfied to attack tliis kniitty problem from tiie 
only direction which oilers any prospect of itK solution. He refers tbe 
conglomerates, sandstones and tjuartzytes and their associated spates, to 
the Primordial, (Ocoee and Cliilhowie of Bat^'ord), and tlie limestone* of 
Valley River to the Knox formation, regarding these beds «b oontinna- 
tions, or folds of tbe same rocks in Tennessee and Georgia, bating his 
conclusions on etratigrapliical and lithological considerations, having 
found no fossils. If Prof. B. isable to continue his investigations among 
these confused and complicated geological obecurities and to unravel the 
tangled skein of their history, he will doubtless render an eminent servics 
to science as well as make an important contribution to the geology of 
North Carolina. 

If these identifications shall prove to be valid, they will carry not only 
this belt but the preceding, which lies along the tine of the Blue Ridge ; 
since this belt connects itself directly with the slates and conglomeratee 
of Tennessee through the large and peculiar body of epidotic and chloritic 
sandstones and the slates and conglomerate^^ of the Yellow Mountains 
and along Elk Kiver. And the King's Mountain belt will probably follow, 
AG this is almost certainly geologically indentical with the Sauratowu and 
Pilot Mountain section, and the latter are almost continuous with the 
eastern fragments of the Blue Bidge belt in Snrry county. But thie 
conclusion will not involve the great middle and eastern belts which 
must still remain Huronian, until determined independently to belong to 
a later series ; both because they are widely separated from the others, 
and because they have lithological and stratigrapbical characters of their 
own, which would prevent their followiug any determination* of horizon 
for the others, which should be based on these conaiderationa' alone. 
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If tlie rocka of the Smoky or Cherokee belt are not Silurian, the 
formation is wRoting in North Carolina. 



There are in this State two narrow fringes of an eroded and obliterated 
sntiolinal, which belong to this system; the smaller, or Dan River belt, 
from 2 to 4 miles wide, following the trough-like valley of that stream, 
(about N. 65° E.), for mure than 30 miles, to the Virginia line ; the other, 
the Deep Kiver belt, extending, in a similar trough, 5 to 15 miles wide, 
(and depressed 100 to 200 feet below the general level of the country), 
from the southern boundary of the State, in Anson county, in a N. E. 
direction, to the middle of Granville conuty, within 15 mites of the Vir- 
ginia line. They are separated, therefore, by a swell of conntry 100 to 
75 miles wide, which rises along its topographical axis to $ or 900 feet 
above the sea, the troughs themselves having respectively an elevation of 
5 to 600 feet and 2 to 300 feet. The belts are convergent in the direction 
of the TriasBic beds of Virginia, with which they were doubtless once 
conuecied, (as well as with some small intervening outliers) in one con- 
tinuous formation. 

The dip of the Dan River beds is about 35° N. W., (20" to 70°) and 
of those of Deep River 20° S. E., (10° to 36°). The rocks are aand- 
stonee, clay slates, shales and conglomerates, generally ferruginous and 
brick-red, but often gray and drab. The shales are occasionally marly, 
and these and the sandstones are sometimes saliferous. Many of the 
beds consist of loose and uncompacted materials, and are therefore jsasily 
abraded. * 

The most important and conspicuous member of the series, is a large 
body of black shales, which encloses seams of bituminous coal, 2 to 6 
feet. This coal lies near the base of the system in both belts, and is nn- 
derlaid on Dan Eiver by shales, and on Deep River by sandstoneB and 
conglomerates; the latter constituting the lowest member of the series, 
and being in places very coarse. ATid near the eastern margin in Wake 
county, where the belt reaches its greatest breadth, (some 15 miles,) the 
conglomerates are of great thickness" and very coarse, uncompacted and 
rudely stratified, resembling somewhat the half-stratified drift of the 
mountain slopes, the fragments often little worn and sometimes 10 and 
12 inches in diameter, and evidently derived from the Hnronian rocka of 
the hills to the eastward. The conglomerates of the Dan Eiver belt are 
among the upper members of the scries, and are mostly fine and gradu- 
ation to grits and sandstones. 
34 
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The black shales near the base of the eystem contain beds of fire 
clay and black band iron ore, interstratified with the coal. They are 
also highly foasiliferoiie, eapecially on Deep River, Silicified trunks 
of trees are very abundant in the lower sandstones, as may be seen 
conspicuously near Germanton, ic Stokes county, the public road being 
in a measnro obstructed by the multitude of fragments and entire 
trunks and projecting stumps of a petrified Triassic forest ; and similar 
petrifiactions are abundant in the Deep River belt, occurring in this, as 
in the other, among the sandstones near the horizon of the coal. 

The accompanying section shows the rocks of the Deep River region, 
down to the coal. Tbe section is that of the shaft ot the Egypt mine, 
which was opened some 20 years ago and wrought quite extensively, both 
before and during the war. It is in the main, a copy of that given by 
Admiral Wilkes, in his report to the General Government in 1858, on 
the Deep River coal region. The prevalence of shales and slates is 
notable, as well as tbe very small proportion <jf sandstones; in both 
respects, the section is exceptional. Below the slate at tbe end of the 
shaft, come in the bottom sandstones and conglomerates. The shaft is 
located 500 yards south of the outcrop. 

Emmona reports 5 seams of coal, separated by black slates, shales, 
black band iron ore and fire clay : and in general, he finds a remarkable 
similarity to the coal deposits of the Carboniferous formation. 

The coal with its shales outcrops along tlie northern margin of the belt 
at various points, for more than 15 miles ; and many shafts having been 
sunk to, and through the main seam, which is the upper one, it is ascer- 
tained to be very persistent in all its characteristics and associated beds. 
The outcrops may be traced almost continuously to the gulf, 3 miles 
west of Egypt. The annexed map of the outcrop at this point is copied 
from a local survey made in connection with some mining operations car- 
ried on hero during the war. And tbe section (on the line A — B) is 
added from a shaft recently sunk to a depth of 20 feet through the two 
upper seams of coal and the intervening stratum of black band. The 
dip is 32° south. The section is as follows : 



Black slates and shales. 


8 feet, (from the surface) 


Fire clay and ball ore. 


4 " 


Coal, 


4 « 


Black band, nearly 
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Black slates. 
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On Dan River tlio coal first shows itself on tlie surface abont 3 miles 
east of Germanton, being imperfectly exposed io a ravine. The coal is 
about 3 feet thick. Some 6 or 7 miles further east, at Stokesbnrg, there 
are outcrops of three soams in succession, the upper about 3 feet thick, 
with a heavy body of bituminous shales ; the other two were not well 
enough exposed for measnremeqt, but they were explored by a very in- 
telligent gentleman who reports one of them as much thicker than the 
top seam. The black shales and slates crop out at various points about 
the town of Madison ; and near Leaksville a slope was driven some 60 
feet on the coal leam which is here 3 feet thick, and with a dip of 34° 
and considerable quantities were mined during the war. It is classed as 
a semi-bituminous or dry coal. The outcrops show that the coal is con- 
tinuous through the whole length of the belt in this State, which is above 
30 miles. 

The thickness of tliE Triassic series Dr. Emmons estimates at abont 
3,000 feet on Deep River ; but owing to the steeper dips of the Dan 
Biver beds, the thickness of aTl the strata represented there wonld be about 
10,000 feet. But their actual vertical depth to the underlying Archiean 
rocks, is probably less than a thousand feet, in either case. What was the ■ 
original thickness of the formation when first elevated, and before the 
wasting by denudation began, can only be remotely conjectured ; bnt it 
mnst have been very great, as will appear from the following considera- 
tions : 1. The beds on Dan River, measured at right angles to the dip, 
gives a minimum thickness for that side of the formation of near 10,000 
feet : 2. In the section of the Deep River belt, which is exposed in the 
valley of the Yadkin, not only is there a width of 6 miles with the usual 
dip of 20°, but there is an additionaloutcrop more than a mile in breadth, 
ten miles south of the principal belt, ^^^lich preserves the southeasterly 
dip of nearly 20°, and hence the calculation for a minimum thickness at 
this margin must be based on a breadth of 16 miles, which gives athick- 
ness of more than 25,000 feet : 3. There is no way of accounting for 
the present position of these beds with their opposite and considerable 
dips, but by supposing an uplift of the intervening tract, such and bo 
great, that if the movement were now reversed, it wonld carry this swell 
of nearly 100 miles breadth into a dcpresssion much below the present 
level of the troughs in which these remnant.fringes lie, so that there has 
been an erosion not only of 10 to 20,000 feet of the broken arch of Tri- 
assic beds over this area, but also of a considerable thickness of the un- 
derlying rocks on which they had been deposited : 4. While thiserosion 
of the central parts was going forward, the margins mnst have suffered a 
very great amount of waste, so that the beds which remain, are probably 
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bnt a small part of the original Eeries. It is probable tbat tboBe beds at 
one time covered the larger part of the middle section of the State, al- 
most to the flanks of the Blue Ridge. 

The present area of Triassic in the State is about 1,000 square miles, 
about one-third of it estimated to be imderlaid with coal ; but since there 
are outcrops of black ehalos and of lignites in other parts of the Deep 
Biver belt at great distances from the area commonly set down as coal- 
bearing, there is a strong probability that coal will be found over a mucli 
larger territory. 

Another point worthy of note baa been mentioned incidentally, viz : 
that the materials of the cuarso conglomerates which characterize the 
the eastern belt (and its eastern margin), as compared with the western, 
were evidently derived from the Archaean rocks to the eastward ; iha 
the large pebbles and bowlders (sometimes 10 to 15 inches thick), may 
often be traced to the very ledges a few miles east, from which they were 
torn. And the rudely stratified condition of these beds, and the coarse- 
ness and miscelkneous character oftheir materials, being made np of slight- 
ly worn fragments of rocks of various degrees of hardncEs, indicate a 
derivation from neighboring and steep highland or mountain slopes; and 
indeed they are of such likeness to some Quaternary, semi-stratified accu- 
mulations, as even to strongly suggest a snb-Triassie glaciation. If it be true 
that the materials of this formation came, even in large part, from the east, 
and it seems impossible to resist the conclusion, and if their extent, hori- 
zontal and vertical, was at all such as has been shown to bo probable, it 
follows that there existed in Triassic times a large coastward tract of ele- 
vated and probably mountainous territory. The changes, therefore, in 
the topography of this portion of the continent, in comparatively late 
geological ages, have been mncb greater than is generally supposed, in- 
volving snch a depression of this Atlantic tract, that the whole of it was 
swept over and planed down still further by the great gravel floods of 
Glacial times ; and a tranveree uptbrust of more than a thousand feet, 
along a nearly east and west axis, sufficient to throw ofl' the margins into 
high opposite dips across a anticlinal bulge of nearly 100 miles breadth. 

A very marked peculiarity of the TrioBsic formation in this State, in 
all its outcrops is the frequency of dolerytie dikes. These beds are every 
where intersected, in varions directions, by thefe ledges of dark grey, 
generally fine grained traps ; the thickness being usually not more than 
a few yards to 2 or 3 rods, and the length not generally exceeding a few 
hundred yards, but occasionally extending to several miles. These traps 
are sometimes brecciated, and occasionally contain serpentine and chlorite; 
and magnetite andpynte in disseminated grains arc quite common. The 
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sandBtones and elialcs are iisiialty blackened on cither side of these trap 
dikes to a distance of eeveral feet or yarde, proportioned to the size of the 
dike, and not iinfreqiiently they have nndergone complete rnetamorphiam. 

It is dne to, Prof, Dana that we are able to describe theee dikes as 
dolerytie instead of dioi'ytie, his investigarionB anrLrm;; the traps of the 
Connecticut valley having determined tliis point for them, and the ex- 
atniiiation of a typical specimen of tlie North Carolina traps, sent for 
comparison at his reqnest from the very hill collection in the Museum, 
having extended the conclusion to those of this State also. Ot 
valuable minerals, besides the coal, iron ores are the chief, there being 
several beds of limonite, (frequently in Ihe form of a coarse gravel), which 
are persistent for many miles and of 1 to 3 feet thickness. 

Fossils. — In addition to the vertebrate remains of the North Carolina 
TriasBic, of which a complete list is found in tlie Appendix by Prof. 
Cope, the following species of other orders are given by Dr. Emmons : 



Chondrites lotorruptus, Cheilanthilea . 

" graclliB. DjrctaoeaalDB atriatns. 

" nuuosiu. ( jj^dliea aculuB. 

Gynmocaulua altermitm. " lougKolius. 

Equisetnm columnaroides. ZamltEB ^ raminoldes. 

CaUmitea dlsjunctas. " obtusif olios. 

" arenaceus. Podozamitu lanceolotm. 

atrangerlMs oblongua. " loDgUolIua. 

Pdcopterla lalcatuB. Fterozamltea decaeaatns. 

" •ftroUneDBta. Wal' bis dlSmiiB. 

CyclopteTia . " longliollaB. 

AerostlcUtes oblongna. Lepac;clo(eB clrcalarfB. 

SpIienogloBBum quadrUoliuEn. " «lllptlcua. 

The coal mines are not wronght, and have not been re-opened, except 
for a few months, since tfie resnmption of the Survey, so that there has 
been little opportnnity to add any thing to the pre-existing knowledge 
of our Triassic palteontology. 

CKETAOEOUS. 

This formation is visible in North Carolina only in the river bluffs of 
the southeastern portion of the State, from the Ncnse, (and its tributary, 
Oontfentnea), southward. Dr. Etntnons also speaks of it as occuring on 
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Tar Birer, It is best exposed in the bloils along the Cape Fear between 
Fayetteville and Wilmington. The rocks of this system (every where 
very slightly compacted) are, for 50 to 60 miles below Fayetteville, eaod- 
stonee, clay slates and shales, 30 to 40 feet thick, in many places dark to 
black and very lignitic, with projecting trunks and limbs of trees, and 
St a few points, full of marine shells. These beds Dr. Emmons regards 
as probably eocene. For 40 to 50 miles above Wilmington, and in all the 
other river sections, the rock is a uniform dark, greenish gray, slightly 
ftrgillaceons sandstone, massive, and showing scarcely any marks of bed- 
ding. This Eandetono every where contains a small percentage of glau- 
conite, and is in fact the representative of the true (rreeDsand. 

Tho following analysis of a specimen from a representative outcrop at 
Blackrock blufl', 20 miles above Wilmington, on the Cape Fear, is from 
Emmons : 

Silica, 93.43 

Oxide of Alumina and Iron, 9.00 

Carbonate of Lime, 11 .40 

Magnesia, 0,20 

Potaeea, 0.38 

Soda, 0.43 

Organic Matter, 4.80 

Water, 3.80 

100.43 

Tho above is a fair sample of this formation in all its northern and 
eastern outcrops, as it appears on Tar Eiver, about Kinston, in Lenoir 
county, as well as on South Kiver and Black Biver, in the southwestern 
corner of Sampson county ; but westward, higher up tho Cape Fear, the 
beds lose entirely' tlieir glauconitic and calcareous character, and become 
more clayey and frequently black -lignitie, with embedded trunks, limbs 
and leaves of trees ; and not unfrequently it is composed of sandy accn- 
mulations exhibiting much false bedding. These beds extend a hundred 
miles up the Cape Fear from Wilmington. It is probably the same Jig- 
nitie member of this series, which appears at low water in the Ncnse, at 
the railroad bridge near Goldsboro. The Cretaceous beds of North Car- 
olina arc not usually very rich in ibesils, the greensand containing gen- 
erally suattered specimens of heienmites, oatrEea larva, exogyra costata 
and an occasional anomia ; but at several points on the Cape Fear tho 
exogyras are very numerous, and at Kelley's Cove, about 40 miles from 
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Wilmington, there is a Btratiim of 2 to 4 feet whieli is filled ■with marine 
shells. And at Snow Hill, in Lenoir county, on Contentnea Creek, is a 
line of bluSs on the south side of the stream, several hundred _vardB in 
length, and 20 to 40 feet high, the lower portion of which, to the height 
of 10 or 12 feet is a cretaceons sandy marljte, filled with shells, many of 
them of new B]>ecieB and representing several new genera, but containing 
known species enough to enable Prof. Conrad, to whom by good fortune 
the nniqne collection in the museum from this locality was submitted, to 
determine the horizon as that of the Ripley gionp. For a description of 
these Snow Hill species and a Eynopsis of ihe Cretaceous shells of the 
State, the reader is referred to Prof. Conrad's paper in the Appendix. 
It is probable therefore that all the cretaceons beds of North Carolina, 
so far as visible, shonld bo referred to the upper cretaceous. These beds 
occupy everywhere Ihe lowest position, and nowhere expose a thickness 
above 50 or 60 feet, so that there is nothing on which to ground even a 
conjecture of their vertical extent. 

Very few species of the higher orders of animals have been found in 
these beds. In addition to the list of Prof. Conrad, Dt. Emmons gives 
Belemintella americana, B. Compressa, and one or two largo Saurians; 
and there is a large femur of a chelonian in the State collection. 

TEHTIAKT. 

The two lower subdivisions of this formation, Eocene and Miocene, 
are extensively exposed, chiefly along the watercourses and in the ravines . 
and bluff's, and in the wells and plantation ditches of the eastern counties. 

£bcene. — The distribution of the rocks of this subdivision is more 
limited than that of the Cretaceous and much more so than that of the 
Miocene, which overlies it. The boundaries of it, north and south, are 
the Neuse and the Cape Fear ; and it is found on the Neuse to within 
2 or 3 miles of tbo railroad crossing, near Goldsboro', and at one point, 
in an isolated outcrop on tho river bluff 7 or 8 miles further west ; and it 
occurs in limited outcrops throughout the triangular region between 
Newbem and Goldsboro' and Wilmington. It consists of a light-colored 
and yellowish consolidated marlyte, as in the steep blufls on the Nense 
10 miles below Goldsboro, and again, 15 to 20 feet thick, 10 miles above 
Newbern, and in the NatnrHl Wells near Magnolia, containing, in this 
form, 40 to 80 per cent, of carbonate of lime ; or of a shell conglomerate 
BBseen about Newbern, and 8 or 10 miles up the Trent river, — a rock much 
used for building in Newbern, and burned for lime, while in some limi- 
ted localities it is made up of silicions casts of shells from which all the 
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<:arbonate of time has been disBolveiJ, constituting a trne buhratone ; or 
of a white cslcnrcoiiB gandBtone, more or lees compacted, as on the Neuse 
near Goldsboro, and neap the railroad throngh Duplin and Sampson 
coimtiee, and in Onsiow and in Jones on the Trent, and along the North 
East Eiver fur the most part of ite conrse to within a mile of Wilming- 
ton ; or of a gray and hard limestone, as about Richlands, in Onslow, at 
Rocky Point. 20 mifes north of Wilmington, and 7 milefl north on the 
Norlli East River; or of a coarse conglomerate of worn shells, sharks' 
teeth and fragments of bonee and stony pebbles, as in the upper part of 
Wilmington and al Rocky Point ; or of a line shaly infusorial clay, light 
gray to ash colored, as in Sampson county near Faiaon's depot. Outside 
of this region, there are two or three small patches of Eocene ; one cap- 
ping a hill 350 feet above the sea, on the railroad 7 miles east of Raleigh, 
a siliciouB shell conglomerate of 2 or 3 acrea in extent and 6 to 10 inches 
thick ; the second a ferruginous, and calcareous sandstone of 4 or S feet 
thickness, on the top of a hill in the southeastern comer of Moore; this 
last containing some shells and many eehinoderms. These fragments, or 
OOtliers show that this formation, limited as it was in thickness, had a 
vastly greater horizontal extent than would have been suspected, and 
they carry the shores of the Eocene seas quite into the hill country of the 
State and nearly 150 miles from the present coast line, and to an eleva- 
tion of nearly 400 feet. 

Some of the clay and sand beds on the upper Cape Fear may belong 
to the Eocene as Dr. Emmons conjectured ; but as they do not contain 
fossils, only a minute study of the stratigraphy can decide. 

dossils — In addition to the organic remains described in the papers of 
Cope and Conrad in the Appendix, the following are given by Dr. 
Emmons. 

adalli HitcbeilU, 
Cidntl* CarolinensiB, 
F«ct«D membranaeea. 

Scatella , 

Mlcrocrinna conoides, 

There is a small ctiUeetion of Eocene fossils in the Museum, which have 
not jet be6n studied, that will doubtless add something to the list of 
BpecieB already recorded. 

Mioeene. — This ewb-division of .the Tertiary cxtenas over nearly the 
whole seaboard region, from the sea shore and the western margins of the 
Sounds, 50 to 75 tAites inland. It has a much greater horizontal extent 
than the preceding, and a greater thickness, but is less continnons, being 
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tound in diEconnectcd patches often of quite limited area, and cxpoecd, 
like the preceding, only in river bliifts, rHvinos, ditelies, wcIIb, &a. It 
coneiata of beds of clay, eand and marl which are locally filled with ehella 
(more or lees decayed), to a thickncBB of 2 or 3, to 6 or 8 feet, and occa- 
sionally 10 or 20. Tiic dietributibn of these shell beds, as far as known, 
will be best ascertained by a reference to the maps. These beds of bine 
marl as they are called, are found for the most part in the right banks of 
tlie large rivers and on the north slopes of the divides or swells of land 
between the rivera, the probable explanation of which has been given in 
the chapter on topography. And the formation thickens, — deepens, to- 
wards the northern border of the State, the beds being much thicker on 
the Tar and Eoanoke tban on the rivers Bonth of them, and in fact being 
of such thickness here as to conceal both the Eocene, if it exista, find 
the Cretaeeons, with a few quite locjil exceptions. 

These shell beds arc very rich in foesila, which are often in perfect pre- 
servation. The vertebrates will be found in Cope's Appendix. The new 
species of shells which have been discovered in the coUrefe of the present 
Survey, are described in Conrad's Appendix, The following list contains 
the species given by Einmone, a few of the names being Changed to agree 
with Conrad. 



EchtnuB Knfflnll, 
LunnlltoB dentlculata, 

" oblonga, 
Murex ambrUer, 

" globOflB, 



Ecpbora qoadrlcoiUta, 

Pynila splmta, 
" reticulata, 

FascfolatiSi dletans, 
" eleganB, 

" Sparrowl, 

" BltemaU, 

" nodnloia, 

GaleodU HodgU, 
Terabradl^locaU, 
" nnillDeaU, 

" neglecta, 
DoUam a< 
Dactylu* cf 
Oliva aDclllariseformls, 
" canalictUat*, 

Erato InviB, 
VolnU mutabillB, 



BuaycoD carlca, 

" contraHnm, 
" caaallculatum, 
" rugOBum, 

Fusus equalla, 

" BllliB, 

" lamelloaus, 
" monUlfanoU, 
CaDcellarla carollDenafB, 

" reticulata, 

Eupleura caudate, 
PtjcosaJpinx multlragatam, 

" porcinuin, 

Bucclunm multiUDeatam, 
" monUUorme, 
" bideDtatam, 
" obfioletum, 
Cypnea carol InenBis, 
" pedlcultt, 
Mitra caroUnenBlB, 
MarglQclla oUvEeformiB, 
" Hmatnla, 
" conatricta, 
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C'OQIU adveTBaiius, 

" (IflUVfftQUS, 

Flearotoma lunata, 

" flexnosa, 

" limatula, 



" elegans, 

" tubetculftla, 

Pyramldella reticulata, 
Enllma lavigata, 

" snbulata, 
Terebellum ctiwaneDse, 



" Bnrdenil, 
Tnrrltella constricta, 
Petaloconchos BCulptnratuB, 
LKorina llneata, 
' Trocbug phllantbropiu, 

Orblcula lugubrls, 
CiecDm annulatuni, 

Crnclbolam c 



" mnltUlDeatom, 

"- dnmosum, 

FlsBurella redlmlcula, 
Pecten comparilis, 

" eboreuB, 

" cllntonliu, 

" peedeensis, 

" MortonI, 

" Jeflersonius, 

" MadlBODlns, 

Verticordla , 

AxJDiea Eubovata, 

" lentiformlB, 

Chama corticoaa, 



Lucina Fetinejlvanlca, 

" crenulata, 
Caryatis sajana, 
Calllsta reposta, 
Dofllnia transveria, 
Artemis concentrica, 
HetiB biplicatB, 
Tellina alternate, 

" polita, 

" flciiioaa, 
Hacoma luBorlu, 



Lonfttia cateaoidea, 
Neverlta percalloBa. 



Natlcacaarena, 

" fragUis, 
F^ramldeila arenoBa, 

Chemnitzia reticulata, 

Ceritblain m 



' ' anuulatam, 

" bicoatatum, 

Scalaria mnltlBtriata, 



" clathra, 
Delphluula qaadricoBtata, 
TomaUna cjlladrlta, 
Deutalium atteauatum, 

" thallns, 

Trocliita centralis, 
Crepldula tornlcata, 

planB, ' 
Ostrtea Vlrginiaua, 

" CarollnfDslB, 
FlicatDla marginata, 
HjtiluB Incrassatus, 
Area lieuosa, 

" scalaris, 

" IncillB, 

" centenarla, 

" Idooea, 



Nuculana acuta, 
Nucula proilina, 
Aatartc coDcentrtea, 
CraBsatella undulata, 
" Glbbesli, 

alta, 
" MarjlaodiCB, 

" proteita, 

PholaB coBtata, 

" oblongata, 
Mercensrfa Rileyi, 
VenuB trldacnoidcB, 
" cribrar[a, 
" athlcta, 
Circe multlstriata, 
UDllnia rariabllis, 
Donax lateralis, 
Mactra congeeta, 
Pteroraerle perplanai 
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Rangla clathrodonta, Mactia slmlUs, 

Solen cdbIs, Blliquarla eqnallE, 
Qlyclmerle reflexa, " Citroliiiensla, 

Fholadomya abmpU, Pholas Memmingerl, 

Cardltamera itrats, Cardlam magnaoi, 
Pleuromeria decemcoat&ta, " BabUneatnm, 

Qljcocardia grannls, Cardlta caiinatn. 



QUATEBNAKY. 

Tho Quaternary, or Posipliocene, the final term of the geological col- 
umn, occiijMea a larger area of the surface of the State than any of the pre- 
ceding, aa will be seen from the map. Tho whole eastern part of the 
State, a tract extending more than 100 miles from the coast, and rising 
to an elevation of 4 to 500 feet along its western margin, is covered for the 
most part with a snperficial deposit of shingle, gravel, sand and clay, the 
coarser material predominating westward and becoming successively finer 
towards the coast. Almost the whole of the Tertiary and Cretaeeons, and 
a considerable part of the Triassic, as well as a broad belt of the Archiean 
rocks, are concealed by a t!iin covering of this formation. It terminates 
inland along a very sinnoiis line, which curves sharply to the west along 
all the divides between the great river channels, having been swept away 
by denndation from their slopes as well as their valleys proper, through- 
out the more elevated parts of the formation, while further east, at lower 
levels, the present river channels themselves have been excavated through 
these deposits. Along railroad cuts, in gullies and washes on road sides, 
and wherever a section of these superficial deposits is exposed, they are 
found to be very irregularly bedded, showing beach structure and every 
kind and degree of false bedding, fine and course materials, gravel and 
earths being generally commingled. Towards the west, the lower parts 
of the earthy beds are filled for -several feet with quartz pebbles of 
various sizes to several pounds weight. The elevation of the more west- 
ern of these beds, on the top of some of the higher hills, is 4 to 500 feet, 
in Harnett, Moore, Richmond and Auson, conspicuously about Carthage, 
Kockingham and Wadesboro'. Their thickness does not often exceed 20 
or 30 feet, and is generally not more than 10 or 15. Some of the best 
exposures ot them are found at the entrance of the hill country above 
Fayettevillc and along the Carolina Central Railroad, through RobeBon, 
Richmond and Anson counties. They consist here of gray and purplish- 
white clay, sometimes quite pure, serving for brick or potter's clay, and 
again very sandy. These gradually become more sandy and gravelly, and 
at last coarse pebbly, with the rise of the surface towards tho west. 
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Three periods are distingiuBhabto in this formation ia North Carolina^ 
the Glacial, Ohamplain and Terrace ; the first two qnite readily. 

Glacial, — Over the more eastern parts ol' the formation, where the 
elevation above tide does not exceed abont 100 feet, there lies upon 
eroded Enrface of the underljing Eocene, Miocene or Cretaceous, a thin 
stratnm of a few inches to a foot, (rarely more), of tolerably coarse 
pebbles, often with shark's teeth, coprolites and rolled fragments of bones, 
washed from the older rocks; and along the river blufls, notably of the 
Cape Tear, this stratum, which lies frequently in a level line for hun- 
dreds of feet just above the water's edge, consists of a single layer of scat- 
tered pebbles and bowlders, often a foot and more in diameter, on a soiooth 
floor of Cretaceous, for example. The underlying rock was evidently 
planed down by the currents and drifting ice which carried these bowl- 
ders from the Arcbfean bills of Chatham, to which they are readily 
traceable. And this erosion of the surface and scooping out of the broad 
river valley no doubt toot place during the Glacial period, or the earlier 
part of the Quarternary age, which was a period of elevation in this part 
of the Atlantic elope, in common with the more northern portions of the 
continent, as is evident from the fact that the bed of the Cape Fear at 
Wilmington, for example, was grooved down to a depth of about 100 feet 
below the present sea level. This has been shown both by excavations 
and pile driving ; the latter being carried down to the depth mentioned, 
tbroogh the peaty alluvion which has filled up the old bay-like 2 miles 
breadth of the river at this point, and reduced it to about 100 yards, and 
the excavations having brought up, frota a depth of 70 feet, hnge trunks 
of cypress trees, together with just such bowlders of Chatham rocks as 
those along the higher reaches of the river, as above described, some of 
these stones being more than a foot through. This stratum of pebbles 
between the older formation and the Quarternary often contains fossils, as 
previously stated, in the torm of teeth, bones, coprolites, &c., but ronnded 
and worn, evidently derived from the denuded underlying formation, 
Tertiary or Cretaceous. 

Here, however, have been found the best preserved and entirely un- 
worn specimens of Mastodon teeth and bones, possibly derived from 
the preceding formation, but from their mechanical condition, almost 
certainly belonging to the beginning of the Qnarternary age or the 
Glacial Period. 

Tnrther evidences of a Glacial period in this latitude will be presented 
further on, in the Quarternary of the piedmont and mountain regions. 

Champlain.—AJong the bluffs of the Cape Fear below Fayetteville^ 
one of the most persistent and regular beds is the sand and gravel de- 
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posit of 10 to 20 feot, with its torrential stratification, flow and plunge 
strnctiire, and every evidence of violent movement of the transporting cnr- 
rents, which, in the later or Charaplain period of the great ice age, filled up 
and obliterated the river channel and valley even, in large part : the com- 
paratively insignficaiit water-way of the present river having been rees- 
cavated in later times through this deposit, which is doubtless the Orange 
Sand of Hilgard, bo conspicuous on the Mississippi. 

Tdwards t!ie coast, and at levels but little above tide, there are regular 
stratified and nearly horizontal beds of asii colored clays, frequently more 
or less sandy. An example may be seen on the lower Neuse, along botlfc 
shores ol' its broad bay-like mouth, 5 to 15 miles below Newbern. These 
beds are 5 to 10 and 15 feet thick, extending but a few feet above tide, 
iind abound in littoral and estuary sheMs, nndistinguishable specifically 
from those now living alongshore, some 30 or 40 miles east. And similar 
beds exist on the sound near Beaufort, It is probably tiiat a large part 
of the gray and ash-colored clays near the coasts of the sounds, east of 
Pungo and Chowan rivers, also belong to this period, as they seem to over- 
lie the miocene marls, — and they may be considered the coiitiniiations and 
representatives of the fossiliferous clays of the Neuse, just described. But 
a closer study of the stratigraphy than has yet been made, or the dis- 
covery of fossils wil) be necessary to settle the question of their age. 

Above these gravels and clays there is a thin stratum {1 or 2 to 4 or 5 
feet) of marine sand, and in some places of drift sand, which is spread 
over the surface of wide tracts, from the immediate coast at some points, 
qnite to the western limits of the formation, and is found at all elevations. 
It is this stratum which gives rise to the name of " sand hills." 

The Champlain peried was evidently one of depression, as indicated by 
the marine shell beds of the Neuse for instance. But the marine sands, 
HE well as the stratified beds on the hills towards the western margin of 
the formation, show a depression of more than 400 feet, and at some 
points of 500; but it is worthy of note that the depression along the 
northern border of the State was only about half as great as towards the 

BOUth. 

This completes the description in brief of the great Quartenary area 
of the State. But isolated patches of shingle and pebble and rudely 
Btatified gravel beds are found capping the hills and benches that flank 
the great river vallej's of the State, at various elevations above present 
water level, 50 to 150 and 200 feet, and even more, and at all distances, 
up to 2 or 3 miles occasionally. These beds extend quite to the foot of 
the mountains, even to an elevation of 1,200 and 1^500 feet above the sea. 
The beds are generally not more than 3 or 4 to 6 or 8 feet thick, increas- 
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ing towards the inoantaiiiB to 10 and 20 occasionally. The coarser pebbles 
are generally collected in a stratum ut the bottom of the bed and imme- 
diately upon the irregularly eroded snrtace formed by the upturned edges 
of the Archaean rocks, which preserve perfectly their form and bedding 
iu the quartz and mica seams, and in the differently colored earths into 
whicli they have passed by weathering, showing that denudation had 
overtaken the forces of disintegration, and that the whole region was 
planed down to the living rock, and all soils and cartlis swept away. 

The gold gravels are no doiibt to be referred to ibis period. The most 
notable and extensive of these aro found on the Banks of the spurs and 
low ridges of the Uwharrie Mountains in Montgomery county and along 
the foot hills and inclined upper valleys and benclies of the South Houn- 
taine. Some of tbeee beds on the head waters of Silver Creek and Muddy 
Creek, and Pirst Broad and Second Broad Rivers, — Brindletown, Brack- 
cttown, &c,, are 20 and sometimes even 30 feet thick. Thcj' consist in 
their upper portions where they lie against the steeper slopes of the 
mountains, ot masses of ferruginous earth or 6oil, sliowing slight evi- 
dence of incipient stratification, the lower part of the mass for 1 or 2 to 
4 or 5 feet being filled with angular and slightly worn fragments of hard 
rocks, mosllj quartz. At a few points where these accumulations have 
descended upon a slight depression or ancient ravine, the old dark soil 
remains beneath, with its roots and stumps and trunks and leaves of trees, 
grais and frnits, &c., and not unfrequently the lower 3 to 6 feet is 
bleached to a light colored eartli, by the chemical aL-tion of the organic 
matter, while tlie upper part of tlie bed is brick-red. 

Such are some of the richest gold gravels of the State, on Silver Creek, 
for example, in Burke eoimty, which have often yielded ten dollars a day 
to the hand. No better example of these puenoinena can be found than 
on the flanks and around the base of the Pilot Mountain, in the mines of 
Col. J. C. Mills. The gold-bearing gravel beds of Montgomery are of 
the same description, the famous Christian Mine ajnong others. 

Evidently these materials have descended the slopes of the mountains 
and ridges, at whose bases, or on whose lower and gentle inclines they 
are fonnd. By what force? Certainly not of water. Neither are they 
moraines — accumulationa at the foot of descending ice masses. They are 
simply beds of tiU, which have crept down the declivities of the hills and 
mountains, exactly as a glacier descends an Alpine valley, by successive 
freezing and thawing of the whole water-saturated mass, both the expan- 
sion (if freezing and gravitation coutributingto the downward movement; 
and with each thawing and advance, the embedded stones and gold par- 
ticles dropping a little nearer the bottom. If these till beds are followed 
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down the slopes into the vsllejs and bottoms of the etreams to the flood- 
plain, tliey will be found to have changed character with every rod of ad- 
vance, ail the gold having been dropped either on or near the foot of the 
elopes, the pebbles being more exclnsivelj quartz, and more and more 
Tonnded, and accumulated in a stratnm &t the bottom of the bed, or cod- 
«titating the whole of it. 

Accnmnlations of the character above described as till, or initial drift, 
may be seen every where on the hilis and slopes of the piedmont region, 
and, less conspicYiously, cv«n into the eastern territory, of the Qnaternary 
proper. Any where on the hills or dedivities about Baleigh for example, 
notaWy in the railroad cuts, may be seen maases of earth i or 8 leet thick 
along tbe lower portion of which the angular quartz fragments have be- 
gun to accnmnlate ; frequently the vein is visible beneath from which tbe 
fragments have been moved bnt a few feet or inches down the slope. Of 
coarse no movement can take place at snch a depth now; that mnst have 
ceased with the arctic cold which could freeae the soil to snch depths. 

The railroad cnte throngh the piedmont region, especially from Mor- 
ganton to the foot of the Blue Ridge famish many admirable sectiops of 
hill side drift. The most interesting is 9 miles beyond Morganton, known 
as Leonard's cnt. On tlie npper slope of a high hill a cut of 80 feet ex- 
poses a bed of peat and drift wood 15 feet thick with the underlying soil 
filled with stnmps and roots. Above the peat js a bed of rudely statified 
gravel and sand, 10 to 15 feet deep, on which grows the present forest. 
In the peat are numerous shining wing-covers of beetles and seeds of . 
many species of plants, cones of several kinds of pine, and of hemlock, 
equirrei -gnawed hickory nuts, seed pods ot kalmia, &c. No species have 
been observed which are not found at present living in the region, al- 
though the hemlock and white pine are not found nearer than the Blue 
Kidge, some SO or 40 miles away. The bottom of this cut is 100 feet 
above the snrface of the Catawba River, 1 mile distant. Kearly all the 
hills of this region are shown by these railroad sections to owe their pres- 
ent lorm and pressure mainly to the drift beds which fill up and round 
ont their fianks, to a thickness of 1 or 2 to 15 or 20 feet, and occasionally 
much more, and frequently crown their summits, or even make up their 
whole mass, the present ravines being excavated along, or across the crests 
of the old buried hills and rocky ledges. In several of these railroad sec- 
tions there are plainly distinguishable two periods of drift, the lower, of 
different materials, frequently indurated, generally by an iron cement, and 
its snrface eroded and covered with a second pebble and gravel bed. And in 
some of them again, for example that of Hemphill cnt near Old Fort, is a 
bed of gray indarated and in places sandy clay, in which are embedded 
S5 
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not only a stratam of earth and pebbles small aad large, bat in one part 
of it many bnge roanded and polished, jellowiBh quartz bowlders, some 
of them weighing 2 and 3 towns, a true howlder day. 

On the table land bejond the Blue Kidge these drift beds are quite a» 
abundant and well characterized. Thecntat Swaniianoagapis a good ex- 
ample. This drift bed begins aluKiet at the summit, within one or two hun- 
dred yards, and there are frequent additioual examples on the road to Ashe- 
ville, where snch an accumulation may be fonnd oo the summit of the 
highest knob overlooking the town and not less than 30O feet above the 
French Broa^, a mile distant. This bed has long furnished cobblestones 
for the pavements of the town. Some of titese stones are peculiar, as the 
heavy black compact tourmaline pebbles, and these have been traced to- 
their source in a vein on a foothill of the mountains 6 miles above, to- 
wards the Blue Sidge. Similar accumulations are found along the valley 
of the French Broad to Teotteseee, on the slopes and benches of tliemoup- 
tains on either hand, sometimes to a height of one or two hundred feet^ 
generally in the form of terraces. But along the slopes and benches amon^ 
the mountain ranges are frequent aceumn)ation8 of earth and slightly worD 
fragments of quarte and other bard rocks, which it is difficult to account 
for except on the supposition of an intousity of cold and an acctimalation 
of ice and an exaggeration of the amount of rainfall which are not easy 
to 'conceive. 

It is ^ot possible to give a just impression of many of the f^nomens 
above described without the help of illustrative diagrams, and it is pro- 
posed to give in the next volume some of the numerous sections which 
have been taken of these Quaternary strata in all parts of the State. 

Glaciers. — There ia no evidence of the former existence of glaciers in 
this State, nnless of the most local and limited character; but there is 
strong evidence of their Don-existenec over nearly the whole area of the 
State, conspicuously i» the piedmont and mountain regions, in the mode 
of occurrence of the till and pebble beds already described. Tlieae beds 
adjust themselves accurately to all the inequalities of surfaces, which are 
composed of the irregularly eroded edges of foliated, or bedded rocks, of 
variable disintegrability; whereas the whole surface would have been 
evenly planed, or smoothed and rounded, (if not polished and grooved 
and striated), as in Glacial latitudes ; an<l the total absence of this latter 
sort of evidence may be at least taken as confirmation of the conclusion 
reached on other grounds. 

But the conclusion seems to be inevitable that, in the modified sense, 
which is obvious from the preceding descriptions, the whole middle and 
weetern sections of the State have been extensively and profoundly gla- 
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tnated, — b; the action of trost and floud, bo that the preexisting aoils And 
earths and the more disintegrable rocks were removed and rapidly acca- 
mnlated in the ravines and valleys, which were often in part, or entirely 
obliterated by the floode of sand and gravel constantly thrown into them 
from the steeper slopes, more rapidly than they could be removed by the 
same volume of water with its diminished velocity, after reaching the 
gentler inclinations of the ordinary flood-plaina of the rivers ; so that for 
the most part, their channels have, in the course of post-glacial ages, been 
re-escavated by the slow erosion and transport of these vast accumulations 
of debris, to successively lower levels and to the sea, leaving only occa- 
sional and accidental patches and benches at different elevations, to bear 
witness of so great changes. 

Eecent. — This brings us to the siibjeet of terraces, which represent the 
latest period of the Quaternary. These are nearly level-topped accomn- 
lations of driA^, such as have been described, along the sides of the river 
valleys, against the shoulders of the encloaing hilla, or the foothills of the 
monntains. Two or three snch terraces, besides the flood-plain, are fre- 
quently found, one above another, the highest sometimes more than 100' 
feet above the river. Examples of these are to be seen on all the large 
rivers of the State, but more conspicuously in the mountain and piedmont 
regions, as on the Yadkin, below Patterson, and on the French Broad^ 
below Warm Springs. 

These terraces or benches are the remnant patches of former flood- 
plains, as tlie torrents of the closing glacial epoch subsided and shrunk 
gradually towards their present dimensions, cutting for themselves suc- 
cessively deeper channiela through the loose drift which had filled up the 
old valleys, and thus lowering their flood-plains bench by bench. The 
gradual elevation of the land also, which, as has been seen, was depressed 
several hundred feet, no doubt aided in the formation of these terraces, 
by snccessive accelerations of the currents. 

Sand dunes, or wind-driHs of sand, as incidentally intimated above,, 
overlie the drift in places towards the coast. Instances may be seen on 
the hills about Wilmington, and very conspicnonsly in the peninsula be- 
tween the Neuse and Pamlico rivers, which is traversed from river to- 
river in a north-west and south-west direction by a line of sand hills some- 
times fifty and sixty feet high, marking an ancient dune, and a stage alsO' 
in the retreat of the shore in later Glacial times. 

Modem. — The sand dunes of the present coast line, in constant forma- 
tion and movement and transformation, have already been described ; as 
hare also the marshes which are formed by the silting up of the narrow 
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fringe of Bonnds thst line the whole coast, as well as the extensive peat 
beda that make up a large part of the so-called swamp lands. 

In addition to these may be mentioned again the alliivione, especially 
those along the lower reaches of the great rivers, in their conrse through 
the great eastern plain to the sea. The flood-plains of some of these 
rivers are several miles wide for considerable stretches, as of the Koanoke 
in Bertie and Washington counties, and of the lower Gape Fear and Tar. 
Over these river flats, of course, allnvial deposits are still accumulating. 
iGlands are also forming near the months of some of the rivers, and off- 
shore accnmulations are making along the margins of the sounds, and wide 
flats and shoals which gradnally become marshes. Tens of thousands of 
acres have in this way been added to the land surface from the sounds 
«nd bays within a generation or two, and the great sonnds themselves are 
visibly shallowing and narrowing, and will linally, and in no very long 
period of time, become mere continuations of the channels of the rivers 
which empty into them. 

Srnnan. — Some evidences of the presence of prebistorical races of 
men in this State have been given incidentally in another connection. 
The Monnd Builders seem to have carried on extensive mining opera- 
tions for plate mica in the mountain region. From the great extent and 
' number of their works, open cuts and tnnnels, they must have occupied 
the country for ages. There are enormous heaps of excavated earth 
which, as well as the excavations, are covered with the largest forest trees 
two or three hnndred years old, and with the decayed trunks of a former 
generation. 

There are also a few monnds in the river valleys further west, one in 
Macon county of a circular form, 25 feet in height, with a level top about 
50 feet in diameter. 

There are many beds of kitchen middens also along the shores of the 
bays and sonnds, composed chiefly of oyster shells with fragments of 
bones and of pottery : some of them 3 to 5 feet thick and covering an 
acre or more. These however, were no doubt made by the Indians. 
And there are throughout the State relics of these tribes, arrowheads, 
stone hatchets, soapstone vessels, and a few implements of copper and of 
iron have been discovered. These relics are generally found buried in 
the river bottoms, where they were either interred with the bones of 
their owners, or, perhaps quite as often, silted np by river floods, just as 
they were left in their settlements and camps, which were generally in 
such situations. An extensive camp or village of this sort was brought 
to light a few years ago in the valley of Dan Biver, on the plantations of 
Judge Settle and Gov. Eeid. An nnnsnal freshest cut extensive chan- 
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nela through the Bedimenta of the river bottoms, which are here half a 
mile wide and some two miles long, expOBiDg two tiers of Indian relics, 
one consiBting of hearths of broken stonee, aboat 20 inches wide and 5 to 
6 feei apart, scattered np and down the river flat for more than a mile. 
On and about these hearths were nnmerous fragmeats of bones of wild 
animals, often partly charred, and a great accumulation of river shells, 
and of stone implements and of ornaments. This stratum was on a level 
8 to 6 feet below the original forest-covered sur&ce of the river flat 
Above this, 1, 2 and 3 feet are numerons skeletons, orderly disposed and 
with personal ornaments attached. 

Similar exposures of Indian graves and of bnried relics of camps or 
Bettletnents are frequently made of late years ; as on the upper Yadkin 
and the Catawba for example a few years ago, and on the Roanoke, a 
mile below Weldon, in a recent railroad excavatiun. 

Such is a very brief sketch of the geological history of North Carolina. 
It would have been more fnll if the means had been furnished for such 
plates and illustrations as are absolutely essential to a proper presentation 
of the matter. However, as to the Triaseic and later formations, found 
only in the eastern parts of the State, Br. Emmons has given a pretty 
full account of them in the volumes for 1856 and 1858. 

In addition to the geological chart in the previous chapter, the following 
diagram, after Lyell, gives a very good idea not only of the general order 
and position of the difierent systems, but of the order and position of the 
different formations found m this State 




It will be seen that the Primary or Arebsean rocks, at the left hand 
end of the figure are very highly iuclined, as in this State, (Cambrian 
for Huronian); that the Triaseic is moderately inclined as here; the 
lower Tertiary very little ; while the Post -Tertiary, or Quaternary is 
almost horizontal. Out of the 14 tormations, the series in North Carolina 
includes 8, viz: 1, 2, 7, 9, 10, 11, 13, U. 
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ECONOMICAL GEOLOGY. 

Under thie head will be treated such of the mineral aabstaoces in tbe 
Btate SB have a practical or money value in arts and biiBiness. These 
will be best considered iu several sectiona: 1, Soils; 2, Fertilizers; 8, 
MetalliferoQS Ores ; 4, Minerals naefal or maiketaUe in the natural state ; 
5, Mineral Waters. 

BSonoN I. sons. 

The soils of North Carolina divide themselves, on s mere inspectioD 
of the map, into three claeeee, Clajej, Bandy and Peaty, accordinf; to the 
predominance of one or another of three characterinog elements ; and 
these answer, at the same time, to geographical divisions ; tbe first class 
being prevalent in tbe middle and western sections ; the secotid, in the 
champaign or eastern ; and the third being characteristic of tbe swamp soils 
near the coast. Of conrse sncb a classification is very rnde, and snbject 
to mncb modification and qnalification. In &ct all these classes are found 
together in each section of the State ; and indefinite gradations between 
them. 

Probably a majority of the soils of the middle and western regions 
wonld come under the common designation of loam, which is abont half 
day and half sand (or gravel) ; while a larger part of the eastern soils 
would be classed as sandy loam, of which about two-thirds are sand. 
There are, however, in the eastern as well as the western counties, of al- 
luvial, clayey loams, (abont two-thirds clay), especially in the wide river 
bottoms, and around the margins of the great swamps, — the white oak 
and beech fiats. 

The soils of the "sand hills" of the eastern counties, already referred 
to as covered with marine and drift sands, are to be classed as sand, i. e., 
as consisting of above 90 per cent, of sand. 

It is hardly necessary to state that all soils are derived from the decom- 
position of rocks. Considered as to origin, soils may be classed as tedert' 
tary and transported, (after Prof Johnson) ; i. e., as derived by decom- 
position in situ, from the rocks on which they lie, or as composed of these 
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nateiulB removed and deposited in new eitaations, b; tlio agency of water 
or ice, and so, as consisting of dr^ or alluvium, or coUumv/m / the first 
being ft collection of the nnsorted and confusedly commingled debris 
of disintegrated rocks; the Becond, of the finer materialB, sorted and 
more or less arranged, — stratified, in qniet or gently moving currents ; 
and the last a mixture of these fine sedimeDts with more or less coarse 
gravel and fragments of root. From what has been previonsly said, it 
is evident that these transported %aA& correspond geologically to the 
Quaternary rocks and are found almost exclusively in tlie east, while the 
sedentary are exclusively middle and western, and coosist of decom- 
posed granites, gneisses, schists, slates, &c. 

Of course the soils will vary in chemical composition, and in fertility 
according to the character of the rock from which they were derived ; 
eo that a geol<^cal map wonld furnish the basis of a soil map. 

The principal mineral components of soil in general, are ^ica, Alu- 
mina, Potaasa, Soda, Limey Magiiegia, Iron ; but besides these, there 
tnuEt be present, to make a productive soil, a small per centage of com 
pounds containing several other elements, phosphorus, sulphur, chlorine, 
nitrogen and carbon. And these components, except the last two, can 
only be derived from the ro^s. And since all rocks are derived from 
^-anites originally, the granites ranst contain whatever is found in any 
soil. The chief elements of the granites are quartz, fdspar, mica, horn- 
il&nde. These minerals vary much in composition ; thus there are several 
species of felspar, which is essentially a silicate of Alumina and an 
alkali, this alkali being potash or soda, or both in difierent proportions, 
and lime being present in some of them. And while mica is normally 
^ silicate of alumina with potash and magnesia, some species also contain 
«oda and iron. And so there is a great variety of hornblendes, which are 
mainly silicates of magnesia and lime, with generally alumina and iron, 
and in some species also soda or potash, or both. 

Quartz or silica is the predominant element in granites and most other 
rocks, and-also of soils. Alnmina, the base of clay, is the next in order 
of abundance in rocks, and also in soils ; this is derived chiefly from the 
<lecomposirion of felspar and mica. Potash and soda are also derived 
chiefly from the felspars, but in part also from mica, and to a small extent, 
from hornblende. The lime comes mainly from hornblende, but a 
little is coDtribnted by some kinds of felspar. The hornblendes and 
fiome of the mieas fnrnisb magnesia. And hornblende is also the chief 
«ource of the iron of soils, but some of the micas furnish it also. There 
are also many other minerals, some of them even occurring as rock 
masses, which sometimes furnish these difierent soil elements in abnn- 
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daoce. Thus time is farniahed bj limestoDe, magnesia by dolomite- ftu4 
\}j talc, eerpentine, &c. 

The other elements of mineral origin, phoephorus, sulphnr and chlo- 
rine, are derived from other mineral species which are nnirersally dif- 
fused, thongb in very small qaantities, as phoephorns from apatite, Bulpbnr 
from pyrite and from gypsum, chlorine from common salt and from apa- 
tite, &C. Thus it is evident that soils will vary indefinitely in com- 
position and fertility accordiug to- their isonree in> the mineral kingdom- 
And tbns also the bearing of geology upon agriculture becomes obvious. 

From the previous general description, and from the preceding account 
of the geology of the State, it is apparent that the range of ita soils is- 
snch as to include almost every variety and grade. 

The plan of the Survey includes as complete an investigation of these 
soils as is practicable. It is proposed to analyze the soils in connection 
with the underlying rocks, and to classify and map them. Meanwhile 
the soils have been graded in a pr^minary way, over a large part of the 
State, the estimation being based upon natural growth, physical charac- 
ters and actual yield. As soon as practicable a map of these obseivatioaa 
will be published. Soma progress has also been made . in the work of 
systematic analysis, according to the general plan. Nothing like a com- 
plete discussion of these analyses, or a general classificatLoD of the soils of 
the State upon the basis of their results, can be attetn.pted at this stage of 
the work. But for the benefit of those who are not ^miliar with the 
subject of soil analysis, and the relations of chemical composition to fer- 
tility, and the most common and obvious causes of infertility, and the 
methods of removing it, go far as indicable by chemistry, and in a word,, 
the function and value and limits of analysis in practical agricultare> th& 
following table is given as fnrniehing standards of comparison. 
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I, is A Boil from near the famoas Znider Zee, Holland, aod is an alla- 
vinm of the Rhine. After Prof. Johnson. 

II, is from the banks of the Ohio ; a fertile com soil. J. F.W. Johnson. 

III, a Scotch wheat soil, of great fertility. Prof. Johnson. 

rV, a Hyde county com soil, which produces 60 and 60 bushda to the 
acre. From Emmons. 

T, called the most barren soil in Bavaria. Prof. Johnson. 

YI, a gallberry soil, Dover Swamp, Graven county ; rather coarse sand 
and vegetable matter ; the rains wash the vegetable matter from the ear- 
&ce sand, leaving a black ground sprinkled with white grains ; the sample 
is a " fair representative of a large part. of Dover Swamp, and of a large 
area of flat low lands in the middle section of the eastern coontiee." 
Emmons. 

yil, a sandy soil from BUden oonnty, near Elizabet^town, common in 
the region. Emmons. 

YIII, a brown soil, tenadons when wet, common in the eastern 
counties ; generally overlies the marl, miocene or eocene ; specimen from 
plantation of Sam'l Btddle, Craven county, overlying eocene mar) ; 
tbund also near Elizabethtown on shell marl. Emmons. 

IX, a German soil, from Brunswick. J. F. W. Johnson. 

X, a light yellow gallberry soil, common in Onslow county. Emmons. 
The difference between these three classes of soils is obvious from the 

above analyses at a glance. Those of the first section are seen to contain 
in large proportion all the mineral elements of plant food ; while the 
second set are deficient in most of them ; and in the third, the principal 
elements are present, but some are wanting, the analysis shows which in 
each caee, and so indicates the character of the fertilizer to be employed 
in order to develop the fertility. If but one element be absent, which 
is required by a given crop, the soil is as nnprodnctive as to that 
crop, as if all the elements were wanting, and the addition of the single 
missing substance will convert the barren into a fertile soil. 

Tbns in Till and IX,^ there is a deficiency of sulphuric acid and of 
chlorine, which may be easily remedied by the addition of gypsum and 
common salt ; and in X there is, besides, a deficiency of potash and soda, 
and the percentage of lime and magnesia is small, so that ashes would he 
required in this case, in addition. 

It is to be kept in mind, however, that a soil may be nnprodnctive as 
to one crop, while it is fruitful for another ; which is owing to the simple 
fact that plants require very difierent proportions of the different mineral 
snbetances which enter into their composition. Hence one class of plants 
is denominated lime plants, another potaeh plants, &e., according to the 
predominant constituent of its ash. 
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The above table will give an approximately correct view of the 
relative proportions of the different mineral elements removed from an 
acre of eoil b; eome of the pn'ocipal crops of the State : 

Cotton — Four hundred pounds linty with seeds, Btslk, &c. Tobacco — 
Twelve hundred and sixty pounds dry leaves, with stalk, &c. Wheat 
(&c., — entire plant. 

The larger part of this mineral matter is of course found in the stems 
thus, in the case of cotton, the lOOponudsof lint carry ofi but 7 pounds 
from the soil, the seed not quite 30, the stem baring to aceount for nearly 
800. Tobacco, however, removes two-thirds of the amount credited to 
it, in the leaves, one-third only going to the stem. 

This will suffice to bring into a general view the relatione of the ordi- 
nary crops to the composition of the soils on which (hey are grown, and 
it will serve also to show the relations of fertilizers to soil improvement 
and restoration. 

The soils whose analyses are given below, may be graded, and their 
general character and vslne ascertained, at least approximately, by refer- 
ence to the above tables ; and the defectsof such as are wanting in any 
essential elements, will also be apparent, so that the proper fertilizer will 
be indicated ; and a reference to the following section will show wbether 
such deficiencies may be snpplied by the marls, peats, or other domestic 
resources, or whether foreign fertilizers are needed. 

Most of the soils heretofore analyzed, it will be seen, belong to the 
eastern region, a large proportion of them being from some sort of swamp \ 
as this class of land is very extensive, and constitutes altogether the most 
valuable portion of that region. 

SWAMP SOILS OF THE EASTERN COUNTIES. 

Bay River Swamp, Vraven County. 



Silica, Insoluble, 69.28 

Silica, Soluble, 12.05 

Alumina, 4.90 1 
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Phosphoric Acid, 0.04 trace, 0.08 0.04 0.06 

Sulphuric Acid, 0.03 0.43 trace, 

Chlorine 0.03 trace, 0.06 0.06 0.02 

Oreanie Matter, 9.60) .(.an ^.fiO ,6.00 17.50 

Water, 2.10 J ^^■"^ 9.00, 3.00 2.30 

1. The first of the ftbove ftDalyses is that of a class of land called sec<md 
noamp. The sample was obtained within half a mile of the village of 
Jackson which is situated on the river. The soil is dark to gray in color, 
and somewhat gravelly. It is fiat and lower than the more sandy margin 
of the river ; the growth is beech, maple, tnpelo, &c. 

There is a large body of this second swamp land ; several cotton farms 
bsve been opened in it since the war, and the ordinary yield, without 
manure, is a bale to the acre. 

There is a large area also of open beech fiats with much palmetto, 8 or 
10 miles N. W., on Sonth creek, of which the soil doea not difi*flr much 
in appearance, nor probably greatly in quality, from the above ; it is more 
clayey. 

Number 2 is a light to dark gray soil, from tlie outer rim of Bear 
Creek swamp, 6 or 7 miles below Jackson ; ordinary swamp growth, 
tupelo, poplar, maple, ash, sweet gum and white bay. 3 is the subsoil of 
same at the depth of 2 feet, lighter colored and more sandy, i is still 
deeper, about 4 feet. 

Number 5 is the swamp eoil proper, higher in level than the last, to- 
wards the centre of the swamp ; black, peaty, much fibre of wood half 
decayed ; abont 2 feet deep to fine wliite sand ; covered with thick growth 
of short canes and shrubs, an occasional short leaf pine being the only 
tree. This represoots a large body of the interior of this swamp; and 
the corresponding belt also of most of the great swamps of the region. 

Blount's Creek Swamp, Beaufort County. 

6 7 A 

Bilica, Insoluble, 59.; 

' Soluble, 1.86 1. 



)5.46 1 
1.26 f 



77.60 



oSS'i;»„;v.v;.v.v,v;;;;.v.-;}i"« "-^^ ^-^ 

Lime, 1.62 2.60 0.50 

Magnesia, 1.08 0.54 0.10 

Potash, 0.79 0.81 0.02 

Soda, 0.69 0.52 0.03 

Phosphoric Acid, traca trace 0.40 
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Sulphuric Aeid, 0.22 0.14 0,18 

Chlorine, ...... 0.06 trace 

Orgauic Matter, 20.80 27.40 1S.40 

Number 6 is from a eypreea swamp on Major Blouut's farm, very dark 
to black, with much half decayed vegetable matter, soil 3 to 4 feet deep, 
growth large cypress, poplar and tnpelo: when fresh brings 50 buBhels 
of com to the acre, and is very durable. A is a eimilar soil from the 
same plantatioQ analyzed by Dr. Emmons. 7 is from s Seld which had 
been reclaimed from a swampy condition and cnltivated, chiefly in corn 
for many years ; the sample was selected from a small spot of about a 
quarter of an acre in the middle of a field which had within a few years 
ceased to produce, the com frenchinff, as it is called, after growint; to the 
height of 6 or 12 inches. The analysis does not indicate the cause ; if the 
iron had been separated from the alumina, perhaps the cause would have 
appeared in a deficiency of the former. 

This Blount's Creek swamp is quite fiat, and requires much ditching ; 
it is also quite extensive, and includes several grades of swamp land, mudi 
of it more sandy, and more elevated and with much less vegatable matter, 
and no cypress. 

Open Ground Prairie Swamp, Carteret County. 



Silica, Insoluble, 80.84 

*' Soluble 3.70 

Alumina 2.69 

Oxide of Iron, 1.18 

Lime, 0,44 

Magnesia, 0.22 

Potash, 0.07 

Soda, ,. 0.02 

Phosphoric Acid, 0.08 

Sulphuric Acid, 0.06 

Chlorine, trace 

Organic Matter, 7.70 

Water, 2.50 

Number 8 is from the margin, — the oak fringe of this great swamp, 
near North River, about 8 miles north of Beaufort ; it is light gray to 
ash-colored, with a growth of white oak, gum, maple, pine and palmetto ; 
the situation is low and flat. This marginal belt of semi-^wamp is from 
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a half mile and less in width to above a mile. The surface rises towards 
the interior and is covered by a soil, if it may be called such, repreeented 
by No. 9 which is 2 to 3 feet deep, and npwards (to 8 or 10, according to 
report), and lies on a bed of white sea-sand. It consists of a loose open 
mass of half decayed woody matter, of a brown color, and is in factasn- 
perficial, uncompressed lignite; for it will be observed that the analysis 
inclndea nearly 10 per cent of water, so that the dry substance wonld 
^ve bnt 3i per cent of inorganic matter, not more than wonld be ac- 
connted for by the ash of the woody matter. The growth is a dense 
thicket of spindling shrnbs with small scattered maples and bays. I>r. 
Emmons reports as the result of au analysis by him, only 3 per cent, of 
organic matter. This is of conrse worthless as a soil, and unimprova- 
ble. B is a sample analyzed by Dr. Emmons from another portion of 
the swamp border, where the soil is 3 to 5 feet deep, black and peaty and 
covered with briars and buBhes and brambles. This soil is reported to 
have given a remarkable yield of potatoes in an experiment made for the 
Literary Board. 

White Oak Swamp, Jones County. 

10 O 

Silica Insolnble, 64.74 60.00 

" Soluble, 3.60 10 

Alumina, 3,33 t 1 1 n'^ 

Oxide of Iron, 0.80 ] 

Lime, 0.10 1.50 

Magnesia, 0.29 0.30 

Potash, 0.05 0.01 

Soda, 0.02 0.02 

Phosphoric Acid, 0.06 0.81 

Sulphuric Acid, 0.21 

Chlorine, trace 

Organic Matter, 22.80 25.00 

"Water, 4.20 2.71 

Number 10 is a sample of soil from Mr. £. L. Franke's plantation on 
the southwest margin of the swamp. The growth ie tnpelo, poplar, ash, 
cypress, pine and bay. The soil is black, and 2 to 3 feet deep, increas- 
ing in depth inwards. This soil has proved very productive in corn, and 
the soils 8 little further onf, on the very fringe of the swamp produce 
aUo fine cotton. C. ie aftanylysie by Br. Emmons of a sample ^m the 
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same plantation. Mr. F. informed me that the wooded and fertile belt of 
the swamp in this part of it, ie between I and 2 miles wide, and is snc- 
ceeded b; half a mile of reede, and towards the central part becomea 
higher, sand;, briary and poor. 

lausin Swamp, Lenoir County. 

11 12 

Silica, Insoluble, 87.82 92.60 

Siliea, Soluble, 1.80 2.20 

Alumina, 1.07 1.56 

Oxide of ;iron, ..-....: 0.20 0.21 

Lime, 0.09 0.13 

Magnesia, trace 0.13 

Potash, 0.05 0.08 

Soda 0.00 0.00 

PhoBphoric acid, 0.08 0.06 

Sulphuric acid, trace 0.06 

Chlorine, 0.02 trace 

Organic matter, 7.20 3.00 

"Water, 1.20 0.50 

Number 11 is a sample of low flat land, a sort of second swamp, char- 
acterized by a growth of willow, oak, pine, black and sweet gum ; it is 
light gray in color, and of a quite fine texture, so that it has the appear- 
ance of clay ; and is of good qaality. Number 12 is the sabsoil, and as 
will be seen, euppSies some Bubstanccs which are deficient in the soil it- 
self, and Buggesta deep plowing as a means of renovation. There la a 
large quantity of land throughout the eastern region, which answers to 
the above description. The Bample was obtained from the woods od the 
plantation of L. A. Mewbern, 7 miles from Kinston. 

Swamp near Morehead City, Carteret Coun^. 

13 

Silica, Insoluble, 69.07 

" Soluble, 6.80 

Alumina, 4.25 

Oxide of Iron, 1.13 

Lime, 0.20 

Magnesia, >•* 0.07 
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PotflBh, 0.07 

Soda, '. , 0.00 

Phosphoric Acid, 0.13 

Sulphuric Acid 0.08 

Chlorine, trace 

OrgaDic Matter, 13.00 

Water, 4.80 

Nnmber 13 is a sample from a newly cleared swamp on the lands of 
the Rev. Mr. Oarrow. The soil is of a gray color, and Innipy ; the 
growth, tnpelo, aah, maple, poplar and bay ; a good corn soil. 

Big Swamp, Sobeson County, and Eagl^ Island, Brunswick County... 

U 15 16 

Silica,., 52.20 32.36 62.22 

Alumina and Oxide of Iron, . . . 6.09 4.92 20,35 

Lime, 1.16 0.56 1.54 

Magnesia, 0.55 trace 23 

Potash, 0.60 0.96 0.46 

Soda, .26 0.00 

Phosphoric Acid, 0.34 0.45 trace 

Snlphuric Acid, 0.65 1,30 0.23 

Organic Matter and Water, 38.41 59.19 12.43 

l^nmber 14 is a sample of black, boggy, soft soil, 5 to 10 feet deep,, 
from under the railroad bridge, Big Swamp. There is a scattered growth 
of tupelo and cypi'oes, with a few small atih and maple trees between. It 
contains in abundance all the elements of the richest soil. 

Number 15 is from Elagles' Island, opposite Wilmington ; the growth, 
cypress, tnpelo, &c., with abundance of canes. It is a famous rice soil, — 
such as, when cleared and ditched, was estimated at one hundred dollars 
per acre before the war. 

No. 16 is a sample of the same soil from a field jaet below, of Mr. 
Northrop, which has been in cultivation for about one hundred years in 
rice'. It is ash-colored and of close texture, and now produces well, 
grass, clover and garden v^tables, and is still a very atrong soil, needing, 
only phosphoric acid. 

36 
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Dead Land, or Exhamted Swamp or Frenchy Soil ; Wayne and New 
Hanover. 

17 18 19 

Silica I neoliible, 65.97 ) , „ „, 59.02 

" Soluble, 4.63f *'■'*' 0.11 

Alnmina and Oxide of Iron, 8.10 3.73 7.09 

Oxide of ManganeBe, 0.13 

Lime, 0.24 0.50 0.68 

Magnesia, 0.22 0.44 0.42 

Potash, 0.40 0.42 0.36 

Soda, , 0.18 0.00 0.28 

Phosphoric Acid,. 0.07 0,12 0.04 

Sulphuric Acid, 0.25 0.85 0.03 

Chlorine, trace trace 

Organic Matter, 18.1 2 46.50 26.55 

"Water, 5.60 

Sulphide of Iron, 1.12 

Number 17 ie from a plantation near Boon Hill, Wayne connty, (At- 
kinson's.) The soil is black, prodnced well for several years, and then 
began to fail, — to french in patches, which gradually widened until tliey 
occnpy a large part of a field, flat, low and swampy, and of the same 
general appearance and natnral growth as number 18, which is from the 
plantation of Jaa. Murphy, on Black Kiver, New Hanover county. The 
latter sample was obtained from a barren patch of a few rods, in the 
middle of a large field, which had a number of snch scattered over it. 
The field had all produced alike well for three years, and then began to 
fail in this way. The soil was dark brown to black, 3 to 5 feet Seep ; the 
original growth, poplar, tupelo, white and red bay, maple and a shrubby 
thicket. No. 19 ia a similar grade of soil from the laods of J. Foy 
near Pollockaville, Jones county. This, as well the others, contfline in 
good proportion most of the elements of fertility. 

It will be seen that the analyses do not reveal the source of the diffi- 
culty, perhaps for the same reason suggested in regard to number 7. 

This is a point deserving further investigation and more minute chemi- 
cal analyflia ; especially Bince there is a considerable area of this descrip- 
tion of land. 
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^ars7i Soil* — While Marsh, Columbus County, &a. 

20 21 

Silica, liisoliiTj'ie, ..- 37.47 1 

■« Soluble, , ,. 9.95 i 

Aliiminft... 3.43 1 

Oxide of Iron, 0.55 ^ 

Oxide of Minganoee, 

Lirae,^,-. 0.45 

Mflgnesia, .,.-. , - . . . 0.53 

Potash, 0.09 

Soda, 

PhoEplioric Acid,,,, 0.23 

Snlphtiric Acid,., O.tO 

Chlorine, , 0.03 

te^°.'^^:::::::::::::;:.1:^J ^"-^ ' «"» 

Sulphide of Iron, 1.09 

Oilwtde of Sodium, . .- 1.63 

NiHiibw 20 is from White Marsh, a few miles southeast of Whiteville 
<in the plantation of Ud. T. V. Richardson. The raareii is treeless— a 
natiiTiU Riead'>w, matted with 'Coarse Water grasses, weeds, and a few 
scattered trntton^feut^ios. It is cwerflowed a considerable part of the year. 
It is dark gray In black soJl, three to four feet deep, and shakes under the 
Iread:; bnt is dry And eaSid cnuTigh for cattle-graeing in summer and 
autumn. Tlje anal^'sis shows a very rich soil, capable of indefinite pro- 
dnctiun, if drained. There are some 2,000 acres of this open grassy 
marsh in vJcw from one ptant. 

Nuniber 21 is from tire wide mxsh which borders Newport river at 
Dr. Arendell'a ^ace, 7 miles above Morehead City. This marsh is one 
tu two miles wide, and has bees formed within a generation, fiUing np 
the old wiia eliann^ cif the river and reducing it to a narrow serpentine 
bayou of a rod or two in breadth. The soil is of a dark, bluish gray 
■color, find full of decaying grass roots and stems, and five to ten feet deep. 
It is seen from the analysis to be not only a very rich and inexhaustible 
«oil, bat to be capable of serving as ft fertilizer for the neighboring region. 

Number 22 is from a marsh on Tar river, one mile ^bove the town of 
Washington, on the plantation of Gen. Grimes. It extends a considera- 
ble distance along the river shore, and has a depth of soil of five to ten 
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feet The analysis indicates a ralwable fertilizer, fjr wiiiiHi purpose it 
has been used to some exteot. Indeed, al! of these iiwrslr sedimeiits, of 
which there is a great and increasir'g area, scattered along alt the lower 
reaches of these wide rivers, and on the shores of the sounds and bays, 
must one day become a most iniporlant eonrce of n»ani?re to all the coast 
region, which is everywhere penetrated by bayoii* and other navigable 
water-ways, for their transportation and distribiKioii. 

Semi Swamps and Alltimaiis, in several C&imfics. 

23 2i 25 96 27 2S 2? 

Siliea, Insoluble,... 85.15 > f.,^. „. a- S'-^ &7.79 81.25 90.1S 

'• Soluble, 1.57 f ^*'^ '"^'^^ 0.40 0.00 «.15 3.67 

Alamina | -^ 1.15 5.15 5,S5 1 „ , „ 34i IAS 

Oxide of Iron,. . . . f ''■*^^ 0.71 9.60 0,0T \ ^"^^ 1.85 ft.70 

Limo, 1.67 0.26 0.59 iM 0.73 0.17 0.45 

Magnesia, 0.38 0.0i> 0.2& 0.62 O.i-i 0.25 0.05 

Botash, trace 0.16 O.OS 0.72 0.41 0.11 0.13 

Soda, 45 0.S4 0.57 

Phosphoric Acid,.. 0.02 trace 0.00 0.06 0.05 0.03 

Sulphuric Acid,.. . 0.03 0.15 0.03 trace trace traee trace 

Chlorine 01 traee trace trace 

Organic matter, .. . 4.4U „ „- „ , , 7.40 1.44 5.50 2.34 

Water, 1.32 f ^'■'^ "-^^ 1.45 0.55 1.40 0'50 

Sulphide of Iron,.. 0.24 1.08 

Nnmber23 is a sandy and somewhat gravelly loam of Columbus comity, 
of a gray color, flat, heavily tin>I>ored ; growth, willow oak, maple, 
ash, Bweet and black gum and poplar. It is fDunil near Whiteville,farm 
of T. V. Richardson, and represents a large area of land in the eastern 
counties, which can be identified by the above characters. It contains all 
the elements of a good boiI, but potash in too small proportion. No. 24 
Isfronatheslopingmarginof a whiteoak flat, one mile east of Rocky Point, 
in New Hanover ; it is gravelly and sandy, and produces fair corn crops. 
25 is from the flat itself just mentioned, of which the characteristic 
growth is white oak, bnt there are also black gum, hickory, horn-beam, 
aehc, buckeye, may apple. It is shown by the analysis to be a strong 
soil, with all the elements of fertility in abundance, except phorpfaoric 
acid. 26 is from a gray alluvial tract which stretches for s mile or two 
south of the Neuse, near Goldsboro, a aort of esndy second bottom; the 
growth ie willow oak, sweet gnm, maple, white bay, &c. The analyua 
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elioTre ft good soil except ae to phosphoric and snlphnric acid. No. 27 ia 
tlie enl>8oiJ of the last, at the depth of 3 feet; and ia it one of the 
■defects of the soil (.troper ia abundantly supplied, 28 is a sanripleoftheflat, 
gray, alluvial wlteat lands north of Al'ttemarle sound, obtained 1 tnJleeaet 
of W'Xfdvillo, Perqiiiuiane cotintj-. The anaiysie explains the fertility of 
these noted soils, 29 is ft'oin the "pineilats" of Johnston coantj; the 
«ain]dei6from Solnia,and was olitained t« the newgroundeiof Mr. Noble;' 
it is of a light gray eoJur, presenting the appearance of a clay, very 
Iniiipy, and disposed toadltcfe in argjilar tnasses, when plowed or spaded ^ 
«!ie principal groAvtJi is lung-leaf piitK;, with small oaks, gum and other 
semi-swamp vegetation. It is evidently a eoU of good quality. Flats of 
ihis <^e&cription ai« very extensive, in tnany easiern caunliea. 

^aUf^errij So'tli. 

30 I> E F 

fiilii-a, -90.83 S8.40 70.50 €2.40 

Alumina aud Oxide of Iron, 1.2A 2.92 0.76 8.70 

Lime, 0.2S 0.01 0.01 a02 

Magiiesia, O.OS O.Ol trace 0.01 

Putasii, 1.46 truce trace 

Soda, 0.32 trace trace 

PhosplKJitc Acid,. 0.09 0.00 0.15 

Snlphnric Acid, 0.27 

Organic Matter, , { ... 4,20 2520 3.35 

Water, ( 3.09 2.70 6.00 

Number 30 is from a g;i]lb«rry flat of several milts extent in the upper 
part of New Hanover -eoiinty, one iniJetiorth of JSurgaw. Savannah. It is 
covered v'uh. a variuue shrdbby thicket, eomewhat bramblj, aJmoet tlie 
only tree feeing a etuTitcd eliort Jeaf pine, a>d the growth of Uiis rather 
sparse. It will be i)btJirved that the anaJysis shows about 95 percent, of 
«aud, (leaving otit t!w organic niattor and water), and an insignificant 
ainoiiiit of ahifflidna and iron ; the other itigredicuts being in fair propor- 
tion ; it is a ninuh bettor soiJ than that of most gallberry lands. The 
next analysis, 1), is that of a sample from Sampson county, by Dr. Em- 
inoue, and shows a hopelessly poor enil. There is a considerable quantity 
of such land in this and in Duplin and Johnston counties. The color is 
brownish gray and drab. Similar to this and even more deficient, is tlia 
next soil, repfescntcd by analysis E, The specimen is from the great 
I^Kvex Swauip, and according to Dr, Emmons, from whom the analysis ia 
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taken, rcpresenU a large proportioD of it, F is given bj Emmons its ten 
example of the better kind' of gallberry hind, of coneiderable extent ii> 
OnaJow. The color is deseribed as " light yellow and texture fine." This 
soil has a fair proportion of aliiiuina and iron,, in whish tbie da&s of land! 
ia usually deficient, and noeJtciiss of organic matter aa is connnon.. Sn- 
that it diSers nauch from a t»ue gaUberFy soil,, w-liidt c-onsists essentially 
of a coarse white sea sand with organic i»att«r and Iktle else, and ie rep- 
resented by the analyses D and E. These gaHbcrry tracts are generallj- 
fiat and. wet,, and are characterized by a dwarfed voget&tiwi as welLas by 
the pncvaleoce of the bush fconL whi(.-h they are named^ 



Silica, Inaolnble-, ^ 

Silica, Soluble, y, 

Alnmina, ...\ 

Oxide of Iron, J. 

Lime, 

Magnesia,, 

Potash, 

Soda, 

Phosphoric Acid, 

Snlphnric Acid, 

Chlorine, 

Organic Matter, , . )■ 

Water, ) 



Savaitnaft Svils^ 








31 


sa 


3S 


31 


6. 


87.80 


82.CS 


86.89 
4.05 


7».8ff 
8.80 


80.6» 
O.IO 


6.M 


1.31 


2.77 
VIS 


as* 


7.00- 
3.40. 


0.77 


0.22: 


0-20. 


0.2» 


8.36. 


0.41 


0.40 


o.u 


6:11 


0.18 


0.41 


0.80 


0.02 


OJS 


0.10. 




0.34 


0.17 


s.u 




0J9 


0.12 


O.U 


0-0& 


!, 


0.02 


0.13. 






Brace; 


trace 




C09. 


0.18 


trace. 


2.80 


*8S 


4.5» 

0.3i 


3.40 
1.60 


3.70. 
4J)0. 



Number 31 Fepresenta the Biirgaw SavaDinaJk in. tlte- noPthem part of 
New Hanover connty, on fcoth eides of tlis railroad, 25- miles aWve Wil- 
mington. This sample was tflkfia witliiu half a mile of tlie upper or 
northern margin. The soil is dark gra-y to blat-k eoloned to ihe depth ot 
about a foot, and is composed of very fine sand with little clay,, but is- 
pasty when wet, with impalpable hmmis, wlii«h reiidcis it as iuapervio^is- 
to water as pipe clay. At the depth of two feet the color is light yellow,, 
and at three feet the ctnantily of day is sonaideraWy inei-eascd. 32 is- 
another sample from the middle of the same sav, njialk It contains more- 
sand and organic matter, and nwicb less clay tlMm tbe former. It is ob- 
vious from these analyses that this is a tiiir soil, and if drained, Miarled 
and aerated, it would no doubt produce well. The growth consists of a 
number of species of shorS grasses with sarraeeiiiaa and other flowering 



,. by Google 



ECONOHIOAL OEOLOOT. 179 

plants in abmidance, the eAvannab being merely a prairie. 3S is from 
the Big Savannah in Beanfort county, which bae been described previ- 
ously, and ia the largest prairie in the State. It ie of the same descrijv 
tioD as Burgaw as to growth, except that there are occasional small per- 
simmon bushes scattered among the grass, but these do not seem to pass 
one or two years growth. The soil is of a gray t*) light yellowish color, 
and consists of very fine sand, mnch resembling clay in appearance. 34 
is the subsoil of the same at the depth of 20 inches. This is seen from 
these analyses to be a fair soil, but not so well constituted as that of Bur- 
gaw. G is a savannah in Craven county on the Atlantic railroad ; analy- 
sis from Emmons. These savannahs may be considered as capable soils 
if drained ; and therein lies the difficulty, on account of their very close 
texture, which no doubt constitutes the controlling cause of their treeless 
eoadition. 
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Number 35 is a Bpecimen of the level, npland, sandy Boil, eo common 
in the eastern Eection. The sample was taken at Faison's depot, in Dn- 
plin county, in tlie forest. This and naraber 45, obtained one mile north 
of Wilson, represent the mn6t common type of cotton landsof the region, 
not only in these counties, but in Wayne, Pitt, Lenoir, Edgecombe, &c. 
The growth is an open woods, consisting of a mixture of long and short 
leaf pine, mostly the latter, with an nndergrowth of rather email oaks of 
several species, (prevalentlj- post oalc and black oak), and a subordinate 
shrubby growth of dogwood, sourwood, blackjack, &c. The analysis 
shows it to be a very sandy loam with a sufficiency of organic matter, and 
all the essential mineral elements of plant food in modefate quantities. 
The sand is tolerable fine, but tlie texture is not close enough to retain 
moisture well, and its supply of organic matter is easily exhausted. It is 
plain that these soils under cultivation wi!! require marl to keep up the 
supply of mineral elements and frequent green crops to restore the easily 
exhausted humus. 

Thesubsoil is yellowish brown and a little more clayey, and so compact 
as to stand in vertical walls, in ditches and wells, almost as well as rock. 
36 is a similar soil, a little more sandy, from Mr. Jas. Joyner's place at 
Marlboro in Pitt ; 37 is from the same, and is a garden soil in which the 
cabbage is affected with the disease known as the hig root, which is com- 
mon in the region. The only snggestion contained in the analysis is con- 
nected with tlie deticiency of clay and the consequent want of coherence, — 
porosity of the soil, which probably peiuiitf, or in some way promotes 
parasitic, or fungoid growths upon the roots. 

Number 3S is from the flattish slope of the ridge which forms the 
north shore of Waccamaw Lake, in Columbus county. The sample is 
from a point in the forest near the depot. It is, from the anslysie, a soil 
of a better general constitution than tiie preceding. 39 is the subsoil of 
the above at a depth of two feet, and is much better than the soil, indica- 
ting the advantage of deep plowing in this case. 

Number iO is a leaner and more sandy scil from the border of the 
great White Oak Swamp in Onslow. This is a slightly rolling upland, 
and the soil is of a yellowish brown color. There is a scattered growth 
of pines, long and short leaf, and an undergrowth of scrubby oaks. 
There is a large area of similar soil in the region. The subsoil, at the 
depth of 20 inches, (analysis 41,) is, like that at Waccamaw, much better 
than the soil, in most respects. 

Number 42 is a sandy upland, of the same (haracter as the preceding; 
the sample is from the slightly undulating border of Pine Log Swamp, 
twii miles northwest of Whiteville, Columbns county. The growth is the 
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same as in the last case, with the addition of dogwood and blaekgnin. 43 
is from the vineyard of Col. D. M. Carter, one mile from Washington, 
Beaiiforl county. The tract had bee" long cultivated, but was at the 
time the sample was obtained, planted with Bciippernong vines, of several 
years standing, i-i is from a piney, blackjack swell of land on the eastern 
edge of the village of Selma, Johnglon county ; and is reproeentative of 
a common class of soils which will bo recognized from the description. It 
is yellowish brown in color, and c-omposed predominantly, of moderately 
fine sand. 

The obvious defects of all these soils arc due to the excess of sand and 
the consequent small proportion of clay, and in part also to the chemical 
state of many of the other elements which are present in fair proportion. 
It is largely a quartzoso granitic sand of so permeable te:fture, that the 
mineral elements are carried off by solntfon almost as fast as formed from 
the gradually decomposed rocky constituents. 

The advantages of the addition of hnmns. from any source, and of the 
calcareons marls, so abundant in tho region, will he obvious when the 
analysis of some uf these in tho next section, are compared with those of 
the soils. 

Sajid Hill &oils. 

m H 

Silica, 92.13 94.80 

Alumina and Oxide of Iron, 5.29 0.65 

Lime, 1.13 0.01 

Magnesia, 0.03 trace 

Potash, 0.64 trace 

Soda, 0.35 trace 

Phosphoric Acid, 0.00 

Sulphuric Acid, 0.33 

Chlorine, trace 

Organic Matter, ) 1.50 

)■ 0.60 

Water, ) 1.20 

The first of the above analysis, No. 46, is that of a tolerably fine, nearly 
white sand, from the ridge of dime which crosses the peninsula of Pam p- 
lico, in a northwest direction, in Paniplico county; the sample was got^ 
ten not far from Grant's store, in the open " piney woods," or " pine 
barrens," characterized by a 6catte.'cd growth of long-leaf pines and tus- 
socks of wire grass, with patches of shining bare sand between. And yet 
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the analysis docs Dot look half so poor as the soil is in fact. It consists 
however of rounded and smooth grains of wind-drifted sand, tnaioly of 
white quartz, bnt partly also of particles of marine shells, and black iron 
sand. H is an analysis by Dr. Ennnons from the sand hills of Bladen 
near Elizabeth town. Tliis, it will be seen, is sterility itself. And yet 
even such lands, mainly through the i'uree of iheir subsoil, often produce 
certain kinds of plants very well ; fur example, the scuppernong, the 
oassena, and the ground pta. 

The preceding exanip is are all uf trail ywrifd soiU, belonging for the 
most part, to the drift, wliich consists of the debris of the older rocks, 
lying west and above. Those which follow are mostly sedentary and 
granitic. 

801L8 OF THE MIDDLE BEGION. 

Toiiacco and Wheat Soils of Gi-anville, Orange, Person, Caswell. 





47. 


18. 


49. 


50. 


51. 


62. 


Silica, Imol.,... 


94.10 


68 66 


85.70 


79.83 


71.60 


81.35 


" Soluble,. 


1.10 




6.95 


3.77 


3.90 


0.49 


Alumina 

Oxide of Iron,. 


0.711 
0.65 ( 


30.18 


1.90 
1.43 


5.30 
3.38 


6.89 
10.59 


5.94 
3.19 


Lime 


0.13 
0.14 


3.03 
1.43 


0.16 
0.24 


0.07 
0,16 


0.22 
0,25 


0.91 


Magnesia, 


0.61 


Potash, 


0.07 


0.19 


0.12 


0.10 


0.02 


0.43 


Soda, 




1.33 








0.69 


Pbos. Acid,.... 


trace 


trace 


0.06 


0.11 


0.32 


0.11 


Snlph. Acid,... 


trace 


trace 


trace 


0.03 


0.04 


0.18 


Chloriue 


0.01 


trace 


0.02 


0.02 


trace 


trace 


Organic Matter, 


2.40 


4.6o 


3.06 


6.25 


5.40 


3.90 


Water, 


0.20 


1.40 


0.45 


0,30 


2.20 


1.70 



Number 47 is a light colored, sandy and gravelly soil, from Prospect 
Hill, Orange county, formed by the decomposition of a very quartzose 
felspatic granite. The growth includes several species of oak of moderate 
size, with a few small speeimens of jiickory, dogwood, sourwood and 
blackjack, and an occasional pine. The sample was taken from the farm 
of Mr, E. Birch, whicii produces tobacco of the finest quality, which is 
sometimes sold at two dollars a pound. It is evidently a lean soil, and 
the yield is small ; though tho texture of the leaf is superior. A dressing 
of gypsum and bone-dust would raise tho quality of this soil very much 



1. by Google 



184 QEOLOOT OF HOBTH CABOLUfA. 

aa tbflse woalii SDpply the only elements of fertility which are deficient. 
Number 18 k a soil of somewhat eimilar physical appoarsDce and growth] 
but with a larger proportion of hickory and a heavier forest, fonnd on the 
easteru elope of a high broad backed ridge near Gillis' Copper Mine, on 
the Person and Granville liiie. The soil is derived from an epidotic feld- 
spathic rock and hence has a large proportion of lime, magnesia, iron and 
alumina; but phosphoric acid is present in only very small quantities. 
Nticiibere 49 and 50 are specimims of tlie noted Kico tobacco lauds in the 
northern part of Person. These soils are derived from feldspathic and 
hornblendic slates and gneisGes, and are characterized by fine forests con- 
sisting of several species of oak, hickory, dogwood and occasional pines. 
These soils are a sandy and somewhat gravully loam, of a light orchreons 
color. The former is from the farm of Mc. M. McGehee, and the latter 
from Mr. J. Pointer's. It will bo observed that both these soils, and 
especially the former, have a good pruportiun of potash and lime, the 
most important elements of a tobacco soil; and the decomposing 
gravelly particles of rock restore the waste of enltivation to a con 
siderable extent. But aBhes and gypsum wutild add much to their 
fertility. 

IJnmber 51 is a fine wheat and corn soil from the plantation of Mr, J. 
Davis, on Spew Marmw Creek, in the northern part of Granville county. 
It is a dark gray to black, gravelly soil, with a thick growth of hickory 
oak and dogwood. The yield of this land per aero has sometimes been 
above 100 bushels of corn and 50 imsbels of wheat, without mannre 
There is a large level budy of sueh land about Sliiloh church. The fer- 
tility is due to the syenytic and dolcrytic rocks from which the soil is 
derived. 

Number 52 is another fiiic wheat eoi! from the banks of Neuse Kiver 
in the southeast coroer of Orange county, the nolud Cameron plantation, 
which is a wide level alhivial tract uf several lli<iiisand acres. The soil is 
a light ashuolored clay wppiirently ; the analysis however shows it to be 
iiiojtly sand ; but the texture is very fine. The growth is white oak, 
willow oak, hii'kwry, black and sweet gum and elm. The analysis shows 
ft very rich and dnralile soil, wiih all the main elements of fertility in 
hirgc iicrcentiige. 

Blaeljacl<: io'ds. 

,i3 54 55 

Silica, Inaolnble, S5 33 64,96 50.07 

Suhible, 2.50 0.00 12.20 
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AIntiiina, ^.51 12.75 8.48 

Oxide of Iron, 4.99 8.87 17.49 

' Oxido of Manganose, 0-70 

Lime, 0.04 4.37 0.08 

Magnesia, 0.07 1.33 0.76 

Potaeh, 0.07 0.72 0.10 

Soda, 1.52 0-10 

Phoaphoric Acid, 0.09 0.15 trace. 

Sulphnric Acid, .... trace. trace. 0,00 

Chlorine, trace. trace, 0.22 

Organic Matter, 3.10 3.95 8.00 

Water, 0.90 2.00 2.40 

The first of tliese specimens is from Leasbnrg, on the west border of Per- 
son eonnty. It is an ash-colored, gravelly soil, overlj'irig hornblendic and 
feldppathiG rocks at the depth of a few teet. The growth is thickety, and 
composed of email blackjacks, post oaks and hickories. Plaster and Bait 
would snpply tlie most obvious defects, and donbtlesa mueii increase its 
prod net iveneas, which is natnratly low. Number 54 is from a gladey, 
blackjack flat, ten miles southeast of Charlotte, Mecklenburg county. 
The soil is a light gray, gravelly loam. The growth is alinnflt exclusively 
blackjack, with an oceasii-nal post oak. The underlying rock of this region 
is syenyte and doleryte. It ia evidently a very fine and durable soil, need- 
ing only thorongh draining to develop its fertility. 

There is a large area of land of similar quality and origin to these two 
eaaiples, overlying the amphibolic and syenytic rocks of the Greensboro 
and Charlotte belt of granitic rocks- The surface is generally quite flat, 
or but Biightly undulating. The color is generally light to slightly yel- 
lowish gray, and sometimea dark gray and greenish, and in composition, 
the soila are generally a very gravelly clay, pasty and boggy in wet 
weather. 

Number 55 is from a flattish, gladey, blackjack woods, in the southern 
part of Granville county, three miles south of Taylor's Bridge. The soil 
is derived from a coarse, dark trap (doleryte) dyke of several hundred 
yards breadth. There are eome oaks among the growth, of which black- 
jack ia the most characteristic. 

Soils of the Piedmont and Mountain Sectiona. 

56 67 58 59 

SiUea, Ineolnble, 76.88 71.64 54.87 77.06 

'• Soluble, 0.67 0.00 0.78 3.84 
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Alumina, 12.46 11.47 14.61 6.97 

Oxide of Iron, 3.57 4.27 13.74 4.07 

Lime, 0,51 1.64 1.17 0.10 

Magnesia, . 0.33 0.14 1.69 0.29 

Potash, 0.16 S.42 2.3S O.U 

Soda, 0.45 1.09 0.70 

Phosphoric A eid, 0.09 O.OS 0.15 ('.05 

Sulphuric Acid, 0.02 0.04 0.03 trace. 

Chlorine, trace. trace. trace. 0.06 

Organic Matter 4.60 5.49 7.25 6.65 

Water, 1.07 1.30 2.05 1.10 

Sulphide of iron, 0.11 0.03 0.05 

Knmoer 56 is from the forest in the siibiirbe of the town of Hickory, 
Catawba county', the growtJi being small to medium sized oaks, black- 
jack, dogwood, sonrwood and pine. Tliia looalitj is on the top of abroad 
flattish ridge, some 3 miles from the Cwtawba Kivcr and more than 300 
feet ahore it. The soil is light eohired and evidently sandy, a little 
ochreous with iron oxide. Tlie analysis is of a fair soil, having all the 
substances reqnired by tiie cultivated plants in pretty good proportions. 
No. 57, from the wood at the railroad bridge near Morganton, is plainly 
of a much better composition, having a very large per centageof time and 
potash, and is well adapted to the production <if tobacco. The growth is 
much more luxuriant than in the preceding case, consisting of oake, 
hickory, dogwood and pine. This is also a light yellowish sandy loam. 
The last two arc representative suils, standing as good averages for the 
respective regions for several miles around. 

No. 58 is a repreeentalive of the best olass of nplands in Caldwell 
eonnty. The specimen was obtained from the high ridge 100 yards above 
the college in Lenoir, in a heavy oak grove. It is a red soil from the 
abundance of iron, and contains, like the specimen from Morganton, re- 
markable percentages of the alkalis and alkaline e.^rths, and bo is notably 
adapted to the production of tobacco, as well as grain crops. 

Number 59 is a yellowish brown colored soil from a high chesnnt 
ridge in Mitcliell county, a terminal spur of the Little Yellow Monntains 
in the bend of tlie North Toe Kiver, 3 or 4 miles south of Wiseman's at 
the Toe R. crossing. The growth is chesnut, Spanish oak, chesnnt oak, 
sourwood, ivy, (kalmia), and much wild indigo ; a combination which is 
always indicative of infertility. The analysis shows low percentages of 
most of the valuJibie soil ingredients. The soil is gravelly, and the rock 
particles are not thoroughly decomposed; and the infertility arises as 
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intich from ihis circumstance, that is from the meelianical state ot the 
snbatanees present, as from any deticiency of them ; and this difficulty, as 
well as tlie other, in part, would be much alleviated by the use of quick- 
lime and ashes. Tliere is a great deal of land of the above description 
among the foot hills and tow spurs of the mountains: while the higher 
ranges have generally a productive soil and are covered with Inxuriant 
forests ; the former being composed of argillaceous and micaceons slates 
and schists, while the latter are more frequently made up of syenytesand 
hornblende gneisses and slates. 

This completes the list of soils, as far as analyzed : but it is only a be- 
ginning of the work whicli ought to be accomplished in this direction, 
and which would be, if the survey were in a condition to employ a 
chemist constantly. 

SECTION II. FERTILIZERS. 



Marl is very abundant in North Carolina and very widely distributed, 
and of several kinds, the principal of which are four, viz: Green-sand, 
Eocene, Miocene and Triassic. The former has generally bnt a small per- 
centage of carbonate of lime, 5 to 80 ; the second, nsnally 40 to 95 ; the 
third, 20 to 60 ; and the fourth, generally less than 60. The last is of 
little consequence as a fertilizer, because of the very limited extent of its 
onterops, and it is srarcely used where abundant. It will be remembered 
as a frequently recurring terra in the Egypt coal section, described in the 
previous chapter. These marls are more extensively exposed than else- 
where in the northwestern part of Wake county and in the edge of 
Orange, between Morrisville and Dnrham. There are frequent onterops 
of a bed of marl and impure limestone, 2 to 4 feet thick, over a territory 
of 15 or 20 sqnare miles, the nearly horizontal strata coming to the sur- 
iace in ravines and gnllies, and exposed in ditches, wells, &e. Near Brass- 
field turnout, on Mr. W". Rochell's place, is an exposure of nearly 4 feet 
of alternate thin beds of a compact, light gray and red arenaceous lime- 
stone, with strata of uncompacted brick red, marly clay between. This 
middle portion has the following composition : 

Carbonate of Lime, i 24.Q7 

" " Magnesia, 7-52 

Silica, ,.....,., ,..,47,20 

; ■ Alumina, ,. ......15.84 

Oxide «f Iron, , 4.76 
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This wonld evidently prove a vgluAble addition to aorae of lite hun 
soils of the region, which are deficient in alkaline matter. The upper in- 
durated strata contain more than 90 per cent, of carbonate of lime, and 
the lower about 60 ; and both reqnire to be bnrned before they are avail- 
able for agricnitnral tiBee. Lime was made at this point during the war, 
and used for bnilding purposes in Raleigh. And some 40 years ago, a 
few kilns were burned for the same piirposo, at a point afew miles south- 
eastward. There is an ontcrop of a very similar character at Mr. H. 
Wit her spoon's, 3 miles east of C 

Greenaand Marl. — This is the great fertilizer of Kew Jersey, which 
has renewed the face of nearly the whole state agrictilturally, within a 
generation, and mostly within a decade or two. The discovery of a marl 
bed in that region is justly regarded as an event of more importance than 
tliat of a gold or copper mine. One of the chief occnpations cf the rail- 
roads in that state is the transportation of this natural manure from its 
depositories to the farms of almost every connty. Prof. Oook, the Btste 
Ueulogist, mentions the fact that the anionnt transported in 1867, was 
about one million tons, and the quantity is constantly increasing, with 
the discovery of new deposits, and the construction of every additional 
mile of railway, so that the amount for 18f?9 was estimated at donble the 
above. No one passing through the State in any direction can fail to 
notice the marl heaps that liue the track at every turnout, and almost 
every farm in some sections. 

As to the benefits which that state has derived from the use of ibis 
fertilizer, thefollowingremarksof Prof. Cook are snfficient: " Thonsands 
of acres of land which had been worn out and left in commons, are now, 
by the use of this fertilizer, yielding crops of the finest quality. What 
are snpppsed to be pine barrens, by the use of marl are made into frnit- 
fu! land. Bare sands, by the application of marl, are made to grow 
clover, and then crops of corn, potatoes and wheat." 

The composition of this fertilizer will bo uaderstood from thefollow- 
ing specimens of analysis from the " Geology of New Jersey, 1 868." 



4. 5. 



Silica, 51.16 

Alumina 6.10 1 

Oxide of Iron, 17.68 f 

Lime, 3.48 

Magnesia, 2.04 

Potash, 4.27 

Phosphoric Acid, 4.54 



49 40 


36.03 


38.70 


8.90 
18.66 




( 30.67 


2.52 


15.19 


7.79 


8.25 




1.21 


6.31 




4.4T 


2.69 


1.2S 


1.41 
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Snlphnric Acid, 0-43 2.16 0.26 0.31 

Water, 9.13 8.26 7.55 11.22 

The moat valuable ingredientB of these marls are potash and phoBphoric 
acid. It was long supposed that their high fertilizing effect was due to 
the potash chiefly, but it has been ascertained that the phosphoric acid is 
the coiistitnerit wliich determines the agricultural valae. Number 1 is 
one of the best varieties, containing unusnally high percentages of both 
these important elements; although some pita are richer in one, or the 
other. Number 2 is one of the poorer sorts. These two samples repre- 
sent the famous Squankum beds, some of which are wronght hy com- 
panies on a large scale. Number 3 is from the pits of the West Jersey 
Marl Transportation Company, and contains a vjiy Iiig'i percentage of 
potash. Number i is pronounced " A marl of the first quality and a fair 
sample of those of the neighborhood." Nnmber 5 " Is a good sample of 
the blue marl." And yet neither of them is rich in pliOiiphoric acid or 
lime. 

This greeneand is widely distributed over the southeastern half of New 
Jersey. It occnrs in horizontal beds of great thickness and various com- 
position. The characteristic compound however is, of course, the green 
sand, which consists of minute rounded grains of a green colored min- 
eral, soft enough to be crushed by the nail, and known in mineralogy as 
glaneonite, a hydrated iilicate of aliimnina and iron, with potash and 
magnesia. The diftereiit strata contain different proportions of this min- 
eral mixed with clay, qnartz-eand, and sometimes a considerable per- 
centage of carbonate of lime. Some of the beat layers of marl contain 
90 per cent, and npward of the green sand. An average of some two 
dozen analyses given by Prof. Cook gives 75 per cent., the range being 
from about SO to 90. In North Carolina the proportion of green sand is 
very small, not often passing from 5 to 10 cent,, and only occasionally 
rising to 25 or 30. 

By reference to the map and to the previous chapter, it will be seen 
that this marl OHCurs throughout the southeastern region of the State, 
between the Nenee River and the Cape Fear. The following analyses 
will furnish the means of comparing these marls with those of New Jer- 
sey, and also of estimating their agricnltural value : 





A 


B 


C 


D 


E 


Silica, Insol., 


93.43 


37.00 


91.00 


79.00 


89.70 


" Soluble, 




1.46 


0.20 


0,60 




Oxide of Iron and Alum. 


9.00 


6-40 


4.70 


8.80 


5.00 


26 
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Phospliate of Iron, . . 1.60 

Carb. of Lime, 11.40 33.40 1.00 2.75 1.50 

Magnesia, 0.20 13.60 0.70 1.60 0.20 

Potaah, 0.38 1.43 0.23 1.75) ^or 

Soda, 0.42 2.12 0.26 0.30) *''^'* 

Snlplinric Acid, 0.20 

Organic Matter 4.80 1.60 2.00 

Water, 3.80 1.80 1.50. 2.33 3.51 

The above arc from Eminoiis, reproduced because tlic i-eport in whieb 
tlicj occur is out of print and tittle acceseible. The first two represent 
the upper and lower beds acBiackroelf, on the Uape Fear. is described 
as representing the greensaiid marl aa it exists near Kinston and at Mr. 
D. Fowler's, in Bladen, D and E are from Tar Eiver, near Tarhoro', the 
former from Gov. Clark's plantation, and the latter from Col. Bridgere'. 
The analyses given below have been recently made : 



81Um, Insol 70.91 75.66 51,50 83. 38 79.76 77.94 76.63 66.91 

" Sotnble, 

Alum, aad Ox. at Iron, ... 7,6S 6.08 7.69 11.B8 0.6S 6.63 4.S3 9.91 

Lime, 9.33 ai5 30,21 2,88 0.60 

Ma^eela 1.08 0.6S 0.14 0,98 

Soda, 0.83f "■=* ( 1-"" 

PhoBphorlc Acid, 0.01 trace 0.14 

aulphario Add, 6.13 1.47 1.53 0.44 

Carbonic Add, 7.23 6.53 13.97 

Waterand Org. Matter,... 0.83 4.45 5.75 

Nob. 1 and 2 arc from the bluff of Livingston's Creek in Brnnswiek 
count}', at the railroad bridge, and present a fair average of the green- 
sand marls of that creek. No. 3 is from the bank of the Cape Fear at 
Parsley's Mill, Wilmington. No. 4 is from Rockfish Creek at railroad 

crossing, on the npper border of New Hanover. No. 5 is from the mill 
on Southwest Creek, some 4 miles from Kinston. Ho. 6 is from the marl 
pits of Mr, W, Taylor, on Lonsiri swamp, 7 miles north of Kinston. No. 
7 is from tho bank of the creek at Suggs' Mill, Wheat Swamp, some 9 
or 10 miles northwest of Kinston. No. 8 is from tho cretaceous shell 
bhiff in Snow Hill, Greene county. 

It will bo seen that the proportion of greensand and silica are very dif- 
ferent in these specimens from those found in the New Jersey beds. 
There is, however, a good percentage of lime generally, and of potash 
and magnesia. And in fact these marls have been used with very great 
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advantage in many places. Mr. Flowers, above mentioned, states that 
an application of five to seven hundred bnshels to the acre has eometimeB 
more than qiiadrnpled the crop of corn, and Mr. J. F. Oliver, S miles 
farther down, prefers the greensMid to the more calcarcouB shell marls. 
And Dr. Elmmone states that G-ov. Clark had used tbe marl, marked " C" 
with good eucceee for many years. Some of the analyses given above 
show a large percentage of snlphuric acid, (sulphate of iron), as Noe. 1, 
4, 7. These must be used with some caution on account of their acid 
qnality. They sliould bo thrown ont of the pits lon^ before using and 
exposed to the leaching action of the rains ; or better, treated with a 
small percentage of lime or of shell marl, which would not only correct 
the acidity, but increase the value by replacing the sulphuric acid with 
gypsum. 

The quantity of marl which may be profitably used varies with its 
quality and the condition of the laml. But these greensand marls may 
be applied in qnajititiea of from 500 to 1000 bnshels per acre. The 
richer marls of New Jersey are applied in quantities varying from 100 to 
500 or even 600 bnshels. But it happens in this state generally, that 
where this species of marl is found, the better qualities of shell marl are 
also accessible, and, reqniring to be used in much smaller quantities, they 
are much cheaper. But where these cannot be bad, the greensand marls 
are unquestionably well worthy of the attention of the farmer. Their 
distribntion is easily seen by a glance at the map. They come to the sur- 
face, as stated, along the banks of the Cape Fear and Livingston's Creek, 
on Black River and South Kiver, on the Nenee and its tributaries about 
and below Kineton, along the Contentnea and Moccasin, and at a few 
points even ae far north as the Tar Kiver. 

Eocene Marl. The marls of the next formation, which are always 
found overlying the preceding, when the two occur together, arc, as 
already described in another connection, either a calcareous sand, pass- 
ing in places into a friable sandstone, coarse, or fine, or a fine calcareous 
clay, or a conglomerate shell limestone, more or less compact and occasion- 
ally semiorystalline. They are composed of comminuted shells, corals 
and other marine flxnviae. The extent, and many localities of outcrops 
of these marls, have been previously noted. The following analyses wiil 
show their chemical constitution and agricultural value: 



Silica, 3.54 

Ox.of Iron and Alnm. 0.97 
Lime, : 51.74 



9 


10 


11 


12 


13 ' 


4.95 


1.22 


7.a7 


20.39 


10.11 


2.S0 


1.30 


1.63 


3.S3 


6.23 


60.59 


53.90 


13.55 


39.9S 


27.73 
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Magnesia, 0.50 0.58 1.07 1.39 1.42 trace 

Potash, 1.28 0.85 0.25 1.06 0.79 1.34 

Soda, 0.36 0.00 0.05 0.00 0.46 

Phosphoric Acid 0.35 trace 0.34 0.10 0.39 0.44 

Snlphnric Acid, 0.49 0.18 0.08 0.20 0.24 0.75 

Carbonic Acid, 40.61 40.29 42.33 39.85 32.46 20.96 

Water and Org. Mat., 0.16 0.26 0.46 0.45 0.52 2.98 

The firet four Bpecimene are from Kew Hanover county ; nnmber 8 
from a point abont a mile N. E. of Wilmington, the locality called Hard 
Scrabble ; the others from Bocky Point and vicinity ; 9 from D. T. Dar- 
bam'e place, one mile west of R. Ft., the marl lying so near the surface 
as to be exposed in the ditches and even the furrongbs of the wide river 
flats, which extend from the North East Biver at Bucky Point for nearly 
a mile in this direction and several miles along the course of the river ; 
No. 10 from s plantation known as Green Hill, some 2 miles above B. 
Point, in a sitnation qnite similar to the last ; Mosely Hall, the next plan- 
tation above, furnishing sample 11. These marls are all of the same de- 
scription, viz, white, rather coarse, friable, shell and coral sandstone, easily 
removed with a pick, or even a hoe. The only point south of the Cape 
Fear wiiere X have seen this formation is the. blnff of Black Bock. 
Here it is quite similar to that just described, but it is only a few inches 
thick apparently, and lies in immediate contact with the greensand of 
that blafi. It is foand however all abmg the course of North East Biver 
and the other streams north of Wilmington, and every where within a 
tew feet of the surface. At the Davis place, 7 miles above the city on 
the N. E. Biver, as well as at Bocky Point, the formation occurs both io 
the form just described and as a compact limestone, which is valuable 
both for building purposes and as asonrceof lime, for which it was largely 
Hsed during the war : it has also served as a flux fur iron smelting. 

It will be seen that these samples, which are representative for the 
region of the Capo Fear, have a chemical constitntion not different from 
that of ordinary limestonee, the percentage of carbonate of lime ranging 
from about 90 to 95. Of the same character are the outcrops along the 
North East Biver and its head waters through Duplin and (the eastern 
side of) Sampson connliee, as for example, on Maxwell's tireek, near the 
bridge at Chinquepin, at Mr. Jcs. Shines, some 7 miles east of Mt Ohve 
Depot, and at Mr. Henry's in Young Swamp near Faiaon's Depot. The 
outcrop near Kenansville, at Bev. Mr. Stallings' differs from the preced- 
ing only in its somewhat lower percentage ot carbonate of lime ; it is 
represented by No. 12. No. 13 is from Dr. Boberts', near Mt. Olive, and 
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38 a good representative of the marl beds of the immediate neighborhood. 
at .Jesse Flowers', Kornegay's, Benj. Carr's, &c. In this region the 
Eot-ene marl has been commingled with a considerablepercentageof the 
underlying greensand, and contains numerous sharks' teeth, rotinded 
fragments of bones and coprolitea. 

14 15 16 17 18 19 20 (90) 

^SUica, Insoluble, 6.60 11.86 ll.BO 4.88 15.28 97.54 52,89 182 

Silica, Soluble 1.16 1.T8 2.64 0.74 

Ol. of Iron Md Alum., 3.43 3.5S S.87 1.60 2.86 440 6.68 1.69 

Lime, 46.88 44.5S 42.85 50.80 4J.70 ' S?.e8 20.04 80.M 

M«giie8ia, l.ll 0.33 0.67 0.67 0.06 4.60 0.65 1.72 

Fotaah 0.53 0.96 O.flO 0.87 0.34 0.51 0.55 trace 

.Soda, O.aO 0.36 0.38 0.42 0.20 0.00 0.03 0.14 

Phosph. Acid, 0.47 0.06 0.43 0.45 0.24 0.43 0.37 0.84 

.Sulphu. Add, : 0.70 0.3S 0.30 0.33 0.60 0.13 0.31 0.46 

Carb. Acid, 37.03 84.98 8S.83 40.60 32.83 37.20 15,90 40.55 

Water and Org. Matter, 5.06 3.23 6.37 0.27 5.47 4.80 0.10 0.58 

Nos. li and 15 are from Onslow county, which is for the most part 
nndcrlaid with marl and limeetone of this period. The first is from the 
pita of Dr. Dnffy, near Richland, who makes mnch nae of it, and with 
great benefit to his land. Dr. D. also uses the shell marl. No. 15 is 
from E. L. Frank's, Cohorn Creek, on the borders of White Oak Swamp. 
Abont Richland, on Chape! Ron and other streams, are cliffs of lime- 
stone, as well as on some parte of Dr. Duffy's plantation. This marl 
extends southward towards Jackson, being in places compact, as abont 
the Alnm Spring and Crane Ponds, and again loose and uncompacted, 
and sometimes mnch mixed with the greensand, which seems to have 
■been washed np by .the waves and re-deposited with this formation, as about 
Mt. Olive, A fpeeimen from E. F. Jamin's shows only 49.28 per cent, 
■of carbonate of lime. 

No. IC, (as well as 15), is a friable, rather line-grained calcareous sand- 
stone, of a grayish to yellowish white color, and is fonnd on the banks of 
Trent River, some six miles above Trenton, in Jonea county. No. 17 is 
from Mr. J. A. Heath's, 8 miles southeast of Kinaton, Lenoir county. 
No. 18 is from Maj. Blount's place, some 7 or 8 mites above Kinston, on 
tlio Neuse. A very similar specimen is from Jno. E. Wooten's, abont 5 
uniles Sontheast of Kinston. This last has a slight sprinkling of the 
^een grains from the lower formation. Dr. Emmons gives two analyses 
■of Eocene marls from Jones county, which had been used as fertilizers, 
fcoth from J. H. Haughton's place, the first showing 85.20 per cent, of 
carbonate of lime, the second 56.06 ; also another from W. Wadsworth's 
in Craven, which contains 71.22 per cent. Mr. W. used 75 to 100 bush- 
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ele to the acre, and foQod that quantity as much as hie poorer eoile would 
take with advantage. 

Ko. 19 is from Col. S. Biddle'e on Neiise River, eome 10 miles above 
Kewbern. Emmons gives an analysis of a sample from t)ie esme point 
which shows 78.60 per cent, of lime carbonate. This marl is a very fine 
clay-like mass, of a light aeb color. Col. B. " killed " a considerable 
iield some 40 years ago by a dreesiug of 600 bneheU, so that it has not 
fully recovered yet. With smaller quantities he obtained very pyofitable 
results. A specimen analyzed for Col. £. K. Stanly, (Nowbern), gave 
85.20 per cent, of carbonate of lime. 

Ko. (20) is a marl sent by Mr. Geo, Allen (Newbern), and [sstill richer 
in lime, and contains a high percentage of magnesia in addition. No. 20 
ie from Cox's Ferry 10 miles above Goldsboro, where there is an outcrop 
of some two miles extent along the bluff on the south side of the river. 
The same marl is reported as occurring 5 miles etili further west. The 
marl here ie much mixed with gravel, having been evidently disturbed by 
currents since its first deposition. 

The Kocene marl is found at a few points along the Contentnea in 
Greene county, but not in its original position or purity. On the con- 
trary, one only finds patches of it mingled with green sand, abraded 
from the underlying formation. A sample from Ron, Jos. Dixon's, a 
fine grayieh white sand, slightly coherent, gives 30.11 per ueit. of lime 
carbonate, and ie evidently a valuable marl. 

It will be seen that these marls usnally contain a very large percentage 
of lime and are therefore to bo need with care, especially on thin eoils. 
Fifty to seventy-fivo bushels to the acre is snfiicient. The quantity may 
of course bo increased with every addition of organic matter, — peat, 
mnck, green crops. These marls never fail to improve the iand and 
largely increase its yield, when judiciously applied. This would be so, 
if they contained onlj' lime, but there are also valuable percentages of 
magnesia, potash and phosphoric and sulphuric acids. 

Miocene Marls. — These arc commonly known ns shell runrls, or blue 
marls. They are found in limited patches or " beds," and are scattered 
over a much wider territory than either of the preceding, and being 
nearer the surface, and so, more accessible, have been much more exten- 
sively used, and are consequently ranch better known. They are found 
throughout a large part of the eastern region, from South Carolina to 
Virginia ; in fact, they occur in all the counties of eastern North Carolina, 
except those lying between, and uurtli of the great sounds, and two or 
three small outcrops have been observed in Chowan, and in the northern 
part of Cnrrituck. The western boundary of these beds, is very nearly 
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represented by a line parallel to and S or 4 miles west of the Wilmington 
and Weldon Railroad, from Halifax to Goldsboro. Sontliward, the inland 
boundary isfoimd to be generally but little west of a line connecting the 
latter point and Lnmberton, that is, a line parallel to the coast and abont 
65 inik-B distant from it. 

The area inclndcd within the above limits is about one-fonrth of the 
state, — a much larger territory than the whole state of MasBachneetts, or 
New Jersey. 

These beds, even along the western bonndary, arc seldom found at an 
elevation exceeding 100 feet above the sea. 

The analyses given below, of specimens gathered from ibo whole region, 
will give the means of jndging of the value of these deposits, and of their 
importance to the agricultural development of a large section of the 
state. 

Blue Maria South of the Cape Fear. 

21 22 23 24 25 26 27 

Silica, 6.97 61.61 18.84 58.25 25.28 39.36. 5.65 

Ox.oflron and Alnmina, 0.86 2.80 2.72 11.28 3.02 

Lime, 47.62 19.60 41.48 13.49 37.52 

Magnesia, 1.03 0.12 

Potash, 0.37 0.56 0.23 

Soda, 0-15 0.09 0.25 

Phosphoric Acid, 0.19 0.18 0,40 

Snlphuric Acid 0.41 0.06 0.64 0.40 

Carbonic Acid, 38.15 15.37 32.07 10.69 29.02 

Org. Matter and Water, 4.25 3 42 2.98 

No. 21 is from a point in Robeson county, 3 miles north of Lumber- 
tot, — farm of U. Godwin. It is a gray earthy mass, with many shells, 
in every stage of decay, most of them small. It is very rich in lime, and 
has several other vahiahle ingredients. TIio proportion of sand is 
unusually small. It has been used with excellent effect on the farm. 
The bed is within three feet of the surface. Similar beds are reported 
3 miles northwest of this point, and on Lumber River 1 to 2 miles above 
and below Lnmberton, and 10 miles south, on Hog Swamp. No. 22 is 
found near Whitevillc, Colanibus county, half a mile south, in tlie slight 
acclivity jnst across the swamp. It is composed largely of comminuted 
shells, and is brown in color. The materials have evidently been dis- 
turbed since their deposition, and the bed in consequence conforms 
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Dearly to the inclinatioa of the gronnd. It is a marl of fair qualitj, but 
moch lees valnable than the preceding. No. 25 ia from E. D. Seesione', 
4 miles from Whiteville, — a solid shell-marl, of light color. Nos. 23 and 24 
areirom the north hlaff of Waccainaw lake. The hed is within three feet of 
the surface. The upper portion of the bed represented b; 23, is fnll of de- 
composed shells and is very rich in lime ; the lower portion (24) is quite 
clayey in appearance, and in &ct, contains many black, smooth phosphatic 
(probably coprolitic) nodolee. Such nodules are of frequent occurrence in 
the marls of both this and the preceding age, — Hiocene and Eocene ; they 
are of no more value agriculturally, than so many flint pebbles, unless 
gronnd and treated with acid. Foor miles below Wilmington, on the 
Cape Fear, at Col. Mellhenny's, there is a marl bed which is a light 
colored conglomerate of shells, small and large, — a sort of shell lime- 
stone, — containing W.32 per cent, of carbonate of lime. It lies near 
tide level, and belongs evidently to tlie richer class of marls. No. 26 
is from the blnff at the month of Livingston's creek, near the landing 
known as " The Barn," (a corruption of Le Bon Seeoiirs.) The bed lies 
at the top of the blnff 35 to 40 feet above the river. It is a mass of decom- 
posing shells and a sandy earth. At some points the shells are mostly 
oystera, while at others, within a rod or two, scarcely an oyster shell is to 
be found ; and arcinella spinosa abounds, and many other rare, and espe- 
cially small species. The marl is above an average in quality, and has the 
advantage of unusual accessibility. No. 27 is a specimen of shell marl 
sent to the laboratory from the plantation of Mr. Canady, on Town 
Creek in Brunswick county. It is an uncommonly rich marl. 

Besides the above samples, which have been analyzed, the Museum 
contains a number of others whose general character may be ascertaiaed 
approximately by comparison with similar ones among these. For 
example, there IS an outcrop of a "red marl" in the ravine nearly a 
mile northeast of Brinkley^s Depot in Brunswick, which resembles that 
near Whtteville, but contains less sand and more lime. There is also a 
blue marl at Applewhite's, 4 or 5 miles south of Brinkley'a Depot, which 
is of average quality. Three miles south of Brown Marsh Depot, across 
the marsh and near its eastern margin at W. Smith's, ia a large bed of 
marl whose appearance ia about the same as that of number 27. It has 
been well opened, but little used. At Jack Allen's, some 90 miles above 
Wilmington, near tlie top of a high bluff, about 100 yards from the right 
bank of the river and at an elevation of nearly 100 feet above it, is an 
extensive bed of '■ red marl " (brown), quite like that at the Barn, (No. 
26), This marl has been extensively and profitably used. There is no 
marl higher up the river, that I eoald hear of But below this point 
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tliere are many occurrocces of eneli beds, as at Owen's Hill, — mostly 
ovater shells ; about Elizabethtown, above and below, (a sample from Cro- 
marty's gave Dr. Emmons 40 per cent, of carbonate of lime); at Brown's 
Creek, and again at Walker's BlnfF, where the oiarl is nearly 20 feet 
thick, and about 50 feet above the river, and overhanging it. It abounds 
in ahells, at one point escluBively oysters (O. maaricensis). Again the 
inarl appears at Brown's Lauding, and at D. F. Flower's, who has long 
used both this and the greensand marl very Encces&fnlly. The miocene 
marl on his place is of a brown color, and full of shells. At a point near 
this, some 2 miles from the river, the shells are all oysters (O, mauri- 
censis), and perfectly sonnd, as at Walker's Bluff. Shell marl is also 
abundant, and has been profitably used at D. A. Lament's, a few miles 
below. In the southern part of Brunswick it is said to be abundant, 
both on tbeWaccaraaw River and between that and the coast, eastward 
ot the Green Swamp. 

Slue Marls of New Hanover. 

2S 29 30 31 32 33 34 

Silica, 37.24 43.21 49.17 65.94 45.17 25.34 26.85 

Ox. of Iron & Alumina, 2.09 4.57 2.98 4.72 4.12 1.61 5.47 

Lime, 30.45 27.50 25.20 14.32 25.50 34.43 33.03 

Magnesia, 1.88 0.41 0.52 0.54 0.57 0.59 0.59 

Potash, 1.60 0.49 0.45 0.77 0.55 0.66 0.91 

Soda, 0.34 0.00 0.03 0.46 0.10 0.00 ' 0.02 

Phosphoric Acid, 0.38 0.51 0.74 1.22 1.33 0.39 1.67 

Sulphuric Acid, 1.10 0.49 0.32 2.25 trace 1 34 0.28 

Carbonic Acid, 25.16 21.31 19.50 9.47 19.44 30.53 24.89 

Org. Mat. and Water,.. 1.51 1.09 0.31 3.22 0.11 6.89 

The larger part of New Hanover county contains blue marl, as well as 
deposits of the two preceding and underlying formations. The first of 
the above samples is from the left bank of the Cape Fear at Parsley's 
mill, about a mile above Wilmington. The bed lies immediately on the 
Greensand, 6 or 8 feet above water. The color is light gray, and shells 
are abundant, and generally sitiall and much decayed. The analysis 
shows a marl of very good quality, with an unusually large percentage of 
potash and magnesia. This marl is very easy of access and probably 
abundant, and would be of great benefit to the sandy soils of the neigh- 
borhood. Near the Carolina Central depot is another outcrop of the bed, 
the upper part of which is a solidified conglomerate, the shell bed lying 
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beneath and, tor tliu iiioet part, concealed. Near market street also in 
tlie middle of tlie city beds of shells crop out in the cellars. It is used to 
some extent as a dressing tor the streets, and serves aa a cement to give 
solidity to the mobile sea sand of which they are composed. 

Nos, 29 and 30 are the upper and lower strata of an outcrop at Mr. 
Armstrong's, i miles north of Bocky Point. Nos. 31 and 32 are from 
Wm. TliompBon's, a few miles west of Kocky Point, — upper and lower 
strata; 33 and 34 from J. Melntyre's, 6 miles west; the latter remarka- 
ble for its large proportion of phosphoric acid. Marls ot similar quality 
are foood still further west, on Moore's Creek, at Mrs. F, A. Colvjn's and 
other places. They have been used to some extent in many' portions of 
the upper end of the county, and always with decided advantage. The 
reason will be obvious on an inspection of the above analyses, all of which 
show, besides a large percentage of calcarcons matter, notable quantities 
of potash, magnesia, phosphoric acid, and most of them, of eulphnric acid 
also. 

Bine Marls of Sampaon and Duplin. 

35 36 37 3S 

Silica, 33.64 38.23 29.38 55.99 

Oxide of Iron and Alumina, Z.17 5.15 4.27 7.48 

Lime, 33.58 29.19 33.35 16.46 

Magnesia, 0.71 0.58 0.93 1.73 

Potash, 0.31 0.75 0.52 0.91 

Soda 0.32 0.04 0.13 

Phosphoric Acid, 0.61 1.40 0.39 0.32 

Sulphuric Acid, 0.79 1.57 0.89 1.56 

Carbonic Acid, ... 26.16 21.41 26.37 13.67 

Organic Matter and Water, 0.71 1.68 377 1.S8 

No. 35 is from the farm of J. C. Pass, a mile and a half west of Fai- 
son's Depot. This is a very good marl and abounds in shells. It is of 
an ash color and apparently existfi in large quantity. Another well known 
outcrop in the same neighborhood is at Dr. Thompson's, whose crops are 
a sufficient evidence of its value. It is found again in the railroad cut 
near tlie depot, and a few miles south on the railroad ; and at Giddens- 
ville, 5 or 6 miles nortliwest, the marl is within a few feet of the surface : 
a specimen from this point gave 49.80 per cent, of carbonate of lime. 

Wo. 54 is from the (arm of Jas. King, some 10 miles from the depot, 
southwest. Marl is found over the whole. of his farm, even in the well at 
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the depth of 10 feet. There ia probably no belter ilUiatration of the 
valne of this speciee of marl m a fertilizer, than this farm affords, having 
been bronght by a liberal nse of it, from the condition of one of the 
poorest farms in the region to that of the most productive. This locality 
is on the waters of Six Buns Creek, and marl eeems to be abundant 
throDghoiit the congidcrable section drained by this stream; although 
nnfortnnately it is used by very few, so little contagious is a good exam- 
ple. Marl is also abundant about Magnolia, as at the Natural Wells ; at 
Striokland's ; at Whitaker's, 3 miles east on Kenansville road, represented 
by No. 37 ; here quite light colored and shelly ; and at A. H. Grady's, 5 
miles northeast of Kenansville, represented by No. 38. This latter is a 
dark gray, compact marl, streaked and spotted with decayed shells. It 
lies within two or three feet of the surface and is of nnknown thickness. 
Indeed this marl may be found in almost every neighborhood of these 
counties, but unfortunately its value is not generally appreciated and its 
use is very limited, although I have never found the farmer that has 
tried it and concluded that it did not pay. 

Slue Marls of Lenoh', Onslow, Craven and Carteret. 



Silica, Insoluble 76.74 

" Soluble, 0.64 

Ox. of Iron and Alum. 6.20 

Lime, 5,45 

Magnesia, 0.16 

Potash, 1.04 

Soda, 0.00 

Phosphoric Acid, 0.24 

Sulphuric Acid, 0.29 

Carb. Aeid, 4.40 

Org. Mat. and Water,. 4.80 

On New River, Onslow county, shell mar! is of common occurrence, 
immediately cverlying the Eocene, which has been seen to be so nearly 
univei'sally present in this region. On Dr. DufFy's place for example, 
there is a Miocene shell bank, of average quality, containing probably 
more than 50 per cent, of carbonate of lime. A few miles lower, at R. 
Barber's, is a bed which has been opened and used to some extent. This 
is represented by No. 39, It is very sandy, and of poor quality, Nos. 
40 and 41 are from Mr, Rliodes' place, some 2 miles from New River; a 
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gray marl, very shully, of good qnality ; it has more than doubled the 
jield of tlic iRiid to which it was applied. !N'o. 43 is from Mr. T. J. 
Jamiii's, lower down, and is of liglit color and without aholls, probably 
Eocene. There is alao a bed of fine gray shelly marl 5 miles north of 
Jackson, at Jonas Jones' plwce, which contains large clam shells in abnn- 
dance. No. 43 is from Glenbernie, 3 inileB above Newberu, on the Neuse. 
Itisabrown marl, fnll of broken shells. The white (Eocene) marl also crops 
ont cxtenaivoly beneath it in the elope facing the river. Shol! marl isfonnd 
abimdantly below Newbem, in both banks of the river for many miles. 
It iB constantly eroded by the play of the tidos, and tlie fossil shelle and 
corals of both the Miocene beds and the overlying PostpHocene are 
strewn in great nnmbers along the beach with the remains of living 
«pecie8. In Carteret county, at Newport, marl is obtained in a ravine 
crossing the railroad. A specimen forwarded by Dr. Arendell, gave 
30.55 per cent, of carbonate of lime. It is a aandy, ash-colored earth, 
full of small shells in good preservation. No. 44 is from Lenoir. The 
sample was obtained from the farm of J. L. Mewbcrn, 7 miles north of 
Kittston, in an extensive level tract known as Loasin Swamp. This 
bed is notable for the fine mastodon jaw, and other striking fos- 
sils whilch it has furnished, A similar body of marl is found between this 
point and Einston, in Briar Swamp. But the Eocene and Cretaccons 
inarls are more common in this county than the Miocene. 

£lue Marls of Wayne, Wihon and dfash. 

45 

Silica, Insoluble, 75.66 

Silica, Sohible, 

Oxide of Iron and Alumina, 6.24 

Lime, 8.17 

Magnesia, 0.85 

Potash, 0.51 

Soda, 0.02 

Phosphoric Acid, 0.32 

Sulphurio Acid, 1.47 

Carbonic Acid, 24 

Organic Matter and Water, 0.53 

Marl is abundant in the neigliboihood of Goldsboro, and northward 
on the waters of Little River, In a field of Dr. Kirby, near the limits 
of the town, a bed has been opened, which is a gray sandy marl, with 
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many shelle and fragments Qf bonea, and containing 13 per cent, of car- 
bonate of lime. Two miles northeast of Goldsboro, at B. Whitfield's, a 
gimilar deposit has been opened, which evidently contains a larger pro- 
portion of fertilizing ingredients than the preceding. No. 45 is from the- 
pits of J. A. Howell, 4 miles north of Goldaboro; and at 3 miles, John 
Eobinson's, another bed of the same character has been opened. It will 
be observed that the marls of this region are very sandy, and are of 
conrse loss valuable on that account, and yet they produce very marked 
results on the thin sandy soils of the section. A field in the immediate 
vicinity of the last mentioned deposits, which had been marled nearly 30 
years ago, shows a two-fold increase of crop to the present day. On 
Nahunta creek, in the northern part of the county, marl is also found. A 
bed 1 mile east of Pikesvillc Depot, a deposit uf considerable thickness- 
was opened several years ago, which is composed ol a very fine-- 
sandy mud, thickly sown with small shells (chiefly mnlinia and area), over- 
laid by about 10 feet of a stratified, sandy clay. The percentage of lioje 
is not probably greater here than on Little River. 

In Wilson county marl is abundant, in the middle and eastern parts, 
especially on Tossnot creek. The beds here are richer in lime than those 
of Wayne. They abound in small shells which are generally little de- 
composed. A deposit only half a mile north of the town of Wilson (at 
Farmer's) abounds in coral stems as well as shells. It is of average- 
quality. No. 46 is from Hominy creek, I^ miles from AVilson (at 
Barnes'). This is much like the bed on Nahunta. No. 47 is from Tosa- 
not, some 6 miles east (Ool. J. S. Woodard's). This bed is J5 feet thick,, 
and lies within 5 feet of the surface; This marl has been used with very 
good effect both on corn and cotton land. The proportions of magnesia 
and potash are notably large. One mile distant, (at Wm. Woodard's), 
another bed has been opened, which however is more sandy llian the last 
and less valuable. A third deposit in the same neigh borliood, (4 miles 
from Wilson), at Mrs. Farmer's, resembles the preceding, but is white with 
the mullitud« of small shells. Marl occurs also in the southern part of 
the county on Moccasin creek, and beds of it have been opened on both 
sides of the railroad. 

No. 48 is from Kaeh county, (Col. W. D. Harrison's), 3 miles west of 
Battlesboro, on Beech Run ereek. The bed is reached at the depih of 
7 feet, and is 20 feet thick. The general appearance of this marl Is like 
that oa TossQot The analysis is that of a good marl, above average 
quality. On the northern border of the county, on Fishing creek, is an 
eMeneive onterop, extending a long the creek more than a mile (with in- 
terrnptions). At the famous locality where the skeleton of a whale ha» 
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long been known as lying quits acrosE the bed of the stream, into Hali- . 
fax, about two miles above the railroad crossing, tm the farm of J. M. 
Mayo, the marl bed is at least 20 feet tliick. The bones above referred to 
are embedded in it, at the bottom of tlie stream. Most of the skeleton 
lias been cnrried oft* by curiosity hnnters, and not more than 3 or 4 ver- 
tebree arc left. It belongs to the same gonns as the Qnanky specimen. 
The marl is of at least average quality. 

Ulae Marls of Halifax and Edgecoinbe. 

49 50 51 

Silica, 63.47 42.75 44.57 

Oxide of Iron and Alnmimi, 4. IS 5.64 8.!>6 

Lime, 12.99 27.03 19.27 

Magnesia, 2.87 0.32 1.80 

Potash, 0.48 0.75 1.00 

Soda, 0.21 0.35 

Phosphoric Acid, 0.38 0.29 0.09 

Sulphuric Acid, 0.61 1.67 0.33 

Carbonic Acid, 12.68 20.40 17.60 

Organic Matter and Water, 2.13 1.15 6.40 

Marl is found in abundance along the conrse of Quanky creek, and 
abont Eotield. No. 49 is from the right bank of the creek above named, 
near the town of Halifax, on the farm of Maj. Fenncr, who nsed it with 
advantage before the war. The bed lies deep, 25 to 40 feet below the 
surface, overlaid by gray and bluish stratilied clays. At this point some 
very large bones were obtained, belonging to an unknown genus of 
whales, of which an entire upper and lower jaw and several largo verto- 
bne are in the Museum. They are described by Prof. Cope in the Ap- 
pendix. This marl is found along the banks of the creek two miles higher 
up, where also cetacean vertebrte are common. 

No. 50 is yVom the border of Beach Swamp, 1 mile east of Entield 
at W. F. Parker's. Tho same marl is fonnd at various points north and 
east of Enfield ; at Dr. Whitaker's; W. Bnrnet's, 3 miles lower on the 
ewamp ; and 4 miles southeast, at J. W, Whitaker's, and at G. W. Phil- 
lips'. It is also found on Tar River about Rocky Mount. No. 51 repre- 
sents a bod lying half a mile below Battle's Factory. It is also struck in 
digging wells in the neighborhood. Five miles lower, on the farm of Mr. 
T. Battle, is a very sandy marl with few shells, cropping out in the river 
bank, which gave only 3.41 per cent, of carbonate of lime on analysis 
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About Tarboro marl is of commoD occnrrence. In s field of W. S. Bat- 
tle, one mile north of the town, a bed of gray shelly marl is found within 
a few feet of the surface. The bed is 8 feet thick, with 4 feet of bluish, 
stratified clay overlying it. At the Panola farm, (in the upper part), a 
bed of red marl appears at the foot of a clift' overlooking the river. At 
Bell's Bridge on the river, and again at Dr. Baker's farm, 3^ and 4 miles 
north of Tarboro, a light gray sandy marl of fair quality appears. South- 
ward also, it is eqnally abnndant, as at Cromwell's, 3 miles from Tarboro, 
where it is very common in the farm ditches, and is full of shells. 
Much benefit has been derived from the nse of marl in this county, which 
ia the pioneer in this improvement. The large farmers about Tarboro 
commenced the use of it a generation ago, and their success led to its gen- 
eral nse in the coimty and the neighboring counties. Pitt and Oreene 
have fallen in with the practice more extensively than any other. Mr. 
Eliae Carr, in the lower end of the connty, has used marl for a long time 
and with most evident beneficial results, although the bed from which he 
generally procures his material contains, (according to an analysis of a 
sample I obtained from his heaps), but' 5.57 per cent of lime. Another 
bed less used gave 10.37. Bnt this last, if properly opened, would no 
doubt prove much richer than on the surlace. 

Blue Marls of Greene and Pitt. 

52 53 54 

Silica, Insoluble, 49.66 44.14 38.86 

" Soluble, 

Oxide of Iron and Alumina, 4.99 7.08 5.43 

Lime, 20.25 20.28 27.32 

Magnesia, 

Potash, 

Soda, 

Phosphoric Acid, 

Sulphuric Acid, 

Carbonic Acid, 

Organic Matter and Water, 

Marl ia abundant about Greenville, Pitt connty. It appears in the 
river blnif at and below the bridge, and on Ool. Yellowley's farm, one 
mile distant, a large amount has been used. A sample from this gentle- 
man's pits gave the analysis No. 52. It is notable as containing an extra- 
ordinary percentage of phosphoric acid, and it is otherwise more than an 
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average marl. No. 53 repreeents the marlb on Little Contentnea and 
Sandy Ron, on tlie borders of Pitt and Greene. The sample was ob- 
tained at the road crossing, 14 miles nortb of Snow Hill, where targe 
qnantitieB have been dng for many years. It is fonnd all along these 
streams, and has been ssed on raoet of the farms near them for many 
years, notably at the Streeter place on a large Ecale. Eliaa Carr, 
lower down tlie Contentnea, also used large quantities and with very 
striking results. About Marlboro, above and below, marl is everywhere, 
and it ia very generally and profitably used. At D. N. Joyner's one 
mile east, is a bed 10 feet thick, and a^ain two miles east, at George 
Joyner's, is an extensive exposure. The bed at Marlboro on Middle 
Swamp is said to be 30 feet thick. 1i occurs again at Farmville, one- 
mile north ; and three miles northwest, at Capt. Barrett's, there is a bed 
L3 feet thick. Again at the old Bynnm place, four miles from Marl- 
boro, and at Win. May's, five miles north on the Contentnea, are other 
outcrops. Following down the conrse of the Contentnea to its month, 
marl is found on almost every farm. No. 54 represents the marls eonth 
of Marlboro towards Snow Hill. The sample is from Mr. Grimsley's, 
three miles north of Snow Hill, whose bed is 10 to 12 feet thick, and 
filled with shells and abounds in fragments of whale vertebrie ; and there 
are other outcrops between this point and Marlboro, as at Dale's, Ed- 
wards', tfec. Ko part of the state is better supplied than this region. 

Blue Marls of Beaufort and PampUco 

55 56 57 58 59 60 

Silica, Insoluble, 81.50 36.94 62.69 74.43 74.50 76.21 

" Soluble, 1.88 

Oxide of Iron and Alumina, 4.85 6.77 7.95 3.49 9.28 4.00- 

Lime 5.31 29.16 14.16 11.50 5.32 10.00 

Magnesia, 0,20 0.32 0.68 0.19 0.29 0.21 

Potash, 1-07 0.92 0.54 0.18 0.31 0.36 

Soda, 0.44 0.04 0.13 0.27 0.15 0.50 

Phosphoric Acid, 0.18 0.11 0.25 0.06 0.12 trace- 

Sniphuric Acid 0.18 0.81 0.51 0.31 1,75 



9.30 



Carbonic Acid, 4.12 22.72 10.90 9.02 1 

Organic Matter and Water,. 0.68 2.08 2.18 1.23 f 

Shell marl is found in Beaufort county on both sides of the PampHco 
Kiver ; on the north, from Washington to Pungo River. No. 55 is from, 
the northern mai^n of the Big Savannah, near Pungo River. It lies at 
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tlie clepili of 5 fett bcncjitli llic sciil ; is ash-coiored, iine-efliidy, with email 
filielU little deeayeJ. Tlic same desGiiption of marl is found on the north 
side i.if Jackson Swamp, (at II. F. ilarris'a,) just below Bath, but appa- 
i-entjy ini>ie calcareous, and of bftter quality. On the sliores of Piingo 
River, the banks of oyster sliells, acctiiniilated by the Indiatie-, are need 
inetead of inarl. No- 56 is from M J, Grist's, near Washington ; it is 
txposed in the farm ditches. No. 67 is from Maj. Blount's farm on tho 
soutii side of the river, on Cho. kowiiiity Creek. This is a red marl, 
composod almost entirely of decomposed oyster shells. It is very abniJd- 
ant and within a few feet of the siirtkce. At Durham's Ureek also marl 
occnr.i mi Mr. C. Bonner's farm. It is represented by No. 60 ; is quite 
sandy, and the shells small and nut mnch decayed. The eanie descrip- 
tion of marl occurs on Sunih Creek also, a few miles below Aurora, at 
Swindell's and Reeves,' represented by 59. In the Bay River region it 
is also abiindaiit, occurring at and around Jackson in the wells and farm 
ditches; and als^o some 8 milee lower down on Bear Creek. The marls 
■on both sides of Pamplico River arc of the same appearance and charac- 
ter. They are mostly composed of small shells, and are qnite sandy, 
having tlrtjreforc a smaller proportion of lime than is common. They 
are represented by No. 58; the sample was obtained from a tract on 
Bear Creek, opened by Dr. Abbott and others. Thesaraeeort of deposits 
18 foimd on Smith's Creek and Beard's Creek; so that the whole penin- 
sula seems to be wnderlaid by it, 

Ulae Marls of lioanoke River, 

It is reported that there is shell marl about Hill's Ferry and in various 
|iarts of Martin conntyand in Washington near Plymouth, but I have 
mot secii samples from any of these localities. 

Bhi^ Marls of the Mtherrin River, 

■ 61 

Silica, Insol 58.83 

Silica, Soluble, 

Ox. of Iron and Alum , 3.63 

Lime, 14.60 

Magnesia, 0,41 

Potash, 0.93 

Soda, 0.70 

FhoBphorie Acid, O.IS 



63 


63 


64 


65 


66 


66.31 


68.58 


03.00 


13.43 


43.69 


1.26 


1.68 




1.08 


0.69 


6.8S 


7.23 


4.65 


1.73 


7 60 


17.61 


15.63 


16.96 


43.04 


24.04 


79 


0.26 


O60 


0.40 


0.93 


0.73 


0.47 


0.26 


0.86 


0.85 


0.15 


0.30 




0.12 


0.63 


0.08 


0.21 


0.25 


0.64 


0.09 



= b, Google 



306 GEOLoor OF noeth c&roltsa, 

Snlpliiiric; Acid, 2.82 0.48 0.12 trace 0.28 (1.3-2 

Carb.Acid, 10.23 14.00 11.20 12.20 33.61 H!.9i> 

Org. Mat. and Water,. &.37 1 GO 4.U0 2.&0 &..3& 4.3a 

Along the nort!(ern border of tlie State, oti ttfe waters of the Jlelier- 
rill, the occurrence of shell mar) is very common, eepecialfj abonl Miir- 
freesboro. It is t'uimd in the town in a ravine afewlimidred j-ar<Js80iitI» 
of the principal street, on the farn> of Mr. Honthaill, 20O or 3a>0 yard* 
from the rivM-. Tiiis marl i» repretented hy No. 61. It very nmdi re- 
sembles the beds of Halifax, on Qnanky. It crops oirt in the rtver Iwnk, 
at the landing rear the town, extending 12 feet abuve wateivand turnis- 
the bed of the river tor eereia] miles duwn, sa at Geeiwan's Figlierj. The 
Bimiiarity to the Quanky beds appears also ii> tlw ahnrnJariL-e of whole- 
Tertebrw, which are said to be so nnmerons as to form a seriotts obstacle 
to the moven>ent8 of tl>e eeine. On Kirby'a Creell, 3 miles from Meher- 
rin, at Watson's Mill, ia a vertical cHiff \t\orc tbai^ 30 feel high, tlie larjjer 
part of which is composed of noarl. Tl>e following section will show the 
mode of occorrenco of tite e deposits in this siictioii, 

1. Brown earth, 3 feet 

2. Sandy stratified clay, „ 3 " 

3. " « « full of small shell prints, 5 ■>■ 

4. Bluish inarl with &TnaIl shrils, 6 '- 

5. " sandy clay, with siiell fr;ignient&, 10 " 

6. Blue marl with large ^iclis, 7 "■ 

7. Water level. 

Tlie lower stratiiin is represerfted by No. 62. The same bed appenrs irs 
the cliff overlooking tlte mill pond, and again nuder the daio beluw tiiw 
mill, two miles lower dowii tite creek, at the road eroding ^Vanyhan's- 
Mill); Whale bones are also iilwrndrtiht l)ere. No. fti isfryTii tiiis point. 
It will be observed tliat the nTarls of thia neigbboriicod arc of a very uni- 
form composition, and of middling qnality. No. 6+ is from the batik of 
the river at the Branch place on the state line, 2^ miles from tlw ErancJi 
ville Depot. The appearance is the same as at Miirfreeslx>ro, and the ex- 
tent of the ontcrop, several miles up and down tl>e river. No. 65 is froiif 
a mussel bed at Wm. Harrell's near Harrells ville, in the southeru part of 
Hertford county. It is doubtless of Indian origin, and evidently an un- 
commonly good fertilizer. No. 66 was sent to the Museum by H. A. 
Gilliam, from the Chowan river above Edenton. 
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Three aJditionat analyscK are given below of sainplce from beyond the 
state lin* on the wpper waters of tlie Cliowan. 

W 6ft 69 

Silica, 59.13 StSO 43.00 

Oxide of Iron and Alumina, 5.00 

Lime 12,99 

Magnesia, . ,. 4.75 

FoUeh, 0.30 

Soda, 0.15 

Phoiplioric Acid, traco 

SnlphiiricAcid, . 0.00 

Carbonic Acid, — 13.90 

Water and Organic Matter, 3.50 2.90 2.40 

No. 67 is from Flat Swamp creek, a mile nortli of Br^iioliville. It is 
tlic same marl in appearance and character as that on the Mehcrrin, and 
the bed ia extensive. The same raarl occurs on the Nottaway, half a 
mile beliDW the railroad oroesing, (No. ^). At Dr. Maseeii berg's, 2 miles 
north of the railroad between the Nottaway and Blackwater, a bed -ot 
marl, partly red and cotuposed ofcomminnted shells, — a beach accumnlar 
tion, and partly blue, like the last, crops ont in the lower scarp of a bill' 
about 30 feet in height. It is exposed to a depth of 8 to 10 feRt. Nth 68- 
ia from this point. There ia another appearance of this marl at Franklin 
on the Blaekwater. These beds were explored and analyzed in t!>e hope 
and with the prospect of inducing the Italoigh and Gaston Railroad to. 
inangurato the business of transporting marl on a large scale, &Ebhe sup- 
ply of the region through which it pasaes. 

Other analyses, complete, or partial, liave been made froia- time- to^ time- 
with the purpose ot encouraging and extending the use of thiswaiuable,. 
but iuBufficiently appreciated resource of our defective agriculture.. 
There remain a few localities to be explored : but ihe above exhibit is-suf 
ficient to accomplish the purpose in view, viz: of showing the unlimited 
extent, the wide distribution and the inestimable value of these manurial 
resources. Some analyses of New Jersey marla were given in the begin- 
ning of this chapter, for the purpose of att'ording nteans of somparison 
to ench as have not access to the New Jersey Keports. The specimens 
given wore all of Qreensand marls, to which class most of the beds used 
in that state belong. Bat la the limited tract of that stat«, — less than the 
extent of one of our smalleBt eauntiee, in -which shell marl like ours, is 
found, it is highly appreciated and extensively nsed, being trauBported 
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many miles. Tlio two aiial3'!ies fnllowinp, from tlio New Jersey Beport 
for ISfiS, will show the coinparalive excellence of these marls and ours. 

1 2 3 

Sih'ca, ....* 59.30 

Oxide of Iron and Alumina, 5.&1 

Lime, 15.30 

Magnesia, 0.69 

Potash, 0.97 

Soda, 0.5S 

Phosphoric Acid, 0.45 

Snlphnric Acid, 3.5(J 

Carbonic Acid, 9.09 

Organic Matter, 2.13 

Water, ....'. 2.S0 6 15 5.17 

Of the first two of these mavl^, Prof. Cook saja, that the land in tlie 
neighborhood was exhausted, so that it was too poor for wheat, and 
some of it even for rye. " P'i'rty years have elapsed, and competent au- 
thorities estimate that the land has increased in valno tenfold. The whole 
country about this marl outcrop has become a wheat-growing region in- 
stead of raising poor crops of rye." Its " effects are said to be visible 
for 30 years." There is a large trade in these marls. "The general 
practice is for the seller to dig it out and sell it from the bank." " The 
average price per ton-load is abont fifty cents, though at some pits it is a 
dollar a load. "Tlie pits are generally kept free of water by pumping, 
which is done by water power or steam, or the water is syphoned off." 

On comparing these analyses with those of the North Carolina blue 
.marls above given, it is obvious that they are hardly up to the average 
and much inferior to a very large proportion of them. And yet the 
difference in the estimation is immense, and on the wrong aide. The 
third of the above marls is so poor that it would hardly rank with the 
most interior kinds hero, that are thought to be scarcely worth handling. 

But in order to fnrnish the means nf forming a more definite and pre- 
cise notion of the vaUie of these deposits, absolutely and relatively, the 
'following table is added. It is founded on the estimates which are ar- 
rived at ill other parts of the world, the English tables being the basis. 
The values for phosphoric acid and potash are adopted from Prof, Cook's 
table, as they seem reasonable, and for the purpose of comparison ; the 
former no doubt existing as phosphate of lime and the latter ae siticate 
of potash. 
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Phosphoric Acid, 9 cents per pound. 

Potash, 2 " " " 

Sulphuric Acid, 4 " *' 10 pounds. 

Lime, 2 '• " 12 

Magnesia, 2 " " 10 " 

Soda, 2 " " 5 " 

The sulphuric acid exiete as gypsum, (or is readily eonvertiblo into that 
form by the addition of lime.) With these data it is easy to arrive nt an 
estimate of the value of a y marl whose analysis is known. And it will 
be found that the range of valnation per ton of the two latter classes of 
raarls, Eocene and Miocene, is from 2 or 3, to 6 or 8 dollars. Thirty per 
cent, of lime, — a very common proportion, — gives a value at once of 
$1,00 per ton. And one per cent, of phosphoric acid gives $1.80: aud 
some of the analyses s!iow 2 and 3 and upwards, making, fur this item alone, 
$3.60, $5.40 and more, per ton. AccoFiiing to the best information I 
can get, the mar! doei not cost generally more than 25 or 30 cents per 
ton fur throwing out ; — a common price is half a cent per bushel, which 
is but 10 cents per ton, — counting 20 bushels to the ton, as done in N. J, 
And it does not cost more generally to distribute it ; put the cost at 50 
cents per ton in the field. (The marl is supposed to be found on the 
farm). If the marl be worth but $2.50 per ton, Che profit is 500 per 
cent, on the ontlay. If the results reacii the half of tiiis, or one-tenth 
even, it may be asked, what other farming operation in the slale can 
compare with it in profitableness? But one of the most important con- 
siderations in estimating the value of a ferMlizcr has not been reckoned 
at all in the above count, viz : durability. While the effect of the high- 
priced commercial manures disappears with the season, or at most in two 
or three crops, an application of marl is good for a lifetime. Such is the 
testimony of all who have made the experiment among na. And similar 
results are attested elsewhere. Prof Cook, of New Jersey, says of the 
nse of marls there, "It gives lasting fertility to the soil. While all 
other fertilizers are exhausted and the soils become poor. I have never 
eeen a field which has once been well marled that is now poor," 

And another point worthy of mention is, that there are several other in- 
gredients in the above marls, besides those raken into the above estimates, 
that are often of great importance,' as soluble silica, the oxides of iron and 
organic matter. 

From what has been said it is evident that, in the case of a very large 
number of the marl beds of wiiich analyses are given, there is a large 
margin for transportation; the margin being the value, as estimated by 
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the above table, less the cost of throwing out ; for it is worth that amoant 
any where in the State ; so that if the value of a given marl be $3.75 at 
the pits, it may be pmiitably trang^x>rted 300 loiles, at $1.35 per ton per 
hundred milee. Of the New Jersey marls Prof Cook Bays, estimating the 
range of vahiee at $3.50 to $8.50 a ton, " I believe, in comparison with 
the prices paid for concentrated mannres, they are worth that price to the 
fiirmcr. I am continued in my opinion of their value by the testimony 
of sticcessfnl farmers who have need them 20 years or more, and who as- 
enro me thej can better att'urd to incur an expense of $5 or $8 a ton, than 
to farm without thenj, or to nse auy other purchased fertilizers." Un- 
fortunately thcreis no such coniirmatoryexperience in tins latitude, becansc, 
so far from incurring any snch expense in transportation, there are few 
who have tried the experiment of hauling it even one or two miled, and ^le 
transportation by rail is nnheard of. On the contrary it is not imcomn>on 
to find farmers in whose ditches and furrouglis even, tbo marl obtrudes 
itself, paying $60 and $70 a ton for commercial maniires, and Icavingthe 
marl untouched. But it is plain from the facts sud figures above given, 
that while the maris are naturally distributed over one qnarter of the 
territory of the State, they are profitably acceasiblc to at least one hall^ 
The question is often asked mo whether there are any minera)8 in the 
eastern section of the State ; the answer U, the mineral wealth of that 
section, in the form of marl, is worth ten-fold more than that of all the 
rest of tlio state boside, great and various as that is. If the money spent 
in gold-getting alone, which is Rot less than 12 or 15 millions since 1820, 
had been spent in marl-getting, the State would be worth more than 
double its present aggregate valuation. Fur at the rate already given, 
that sum would have ntarted 3 millions of acres,— nmre than the total 
surface now in cultivation ; that is, it would have produced a result at 
least equal to to the adequate marling, (at the rate of 10 tons to the acre), 
of every acre now in cultivation, leaving out of the cnlcttlation the interest, 
that is, the results of the increased production during several decades of 
years. And I think tiie farmors of those neighborhoods where marl lias 
been most persistently and judiciously used will testily that on an aver- 
age, an acre, which has been properly marled, is worth three i>nmarled. 
Of conrse there are inetaTices of the injuri-jui^, because injudicious use of 
marl, such as have been referred to in the aecoiiut of some of the stronger 
sorts. But it is possible t.) use too much stable manure, or Peruvian 
Guano, or to eat too much wheaten bread, or Irish potatoes ; and it would 
be just as wise to condemn altogether the use of those articles on that ac- 
count., as to refuse or abandon the u.e of marl for such a reason ; aa some 
farmers and nei I'll bor hoods Imve allowed tlieinsclves to do. It has been 
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stated that 56 to T5 Imebele of Eocene, or wliite marl k euffieient for an 
acre, or blite (or shell) marf an ordiflSTy dreseing ia from 8 to 12 tooa, 
{or 15(t to 256 biisliei^, to riie acre. Ancl in each case it is Tietter to 
apply it in two or tiiree-doses, in eiKM^essive y<!ai«. The <jnantity Bfaonld 
vary wirfi life i}M-ii|K>rt!on of limic, aiKi the cofiditioo of tiie soil ; the more 
lime, or the poorer the IsikJ, the lose tJiedoee, Ti>e effects of over marling 
may 9je corret'ted l>y deep piiiwing, and by ti>e afiplieation of uiocb or 
ipeat, tf by turning nndec green crops, — weeds, pess, &c. 

Peat, Muck, «j&c. — TJ)e vaUio of peat as a fertiliEer is pcaroely apprceia- 
led aiMimg HP. Dana (lae called attention in tlie " Muck Manual," to its 
retnarlcable gisailarily to tho ditn^ of tive cow; and Prof Johnson showe 
tliHl itiarenderod etjual to etable tnannre by the addition of oiw per 
•cent, of eo*n«ter<;ial potasfL, '(or 5 of a^bef), and one per cent, of a super- 
plioephate. And lie furtlKir states it is (iten eqnal in practical effect to 
stable tnaiitwe, and in some cases 43^HJn 6iit»erior; and this is doubtless 
due, ill part at least, to tl>e fact l^Jiat it oontaina on an average, (deduced 
■by him frotn tlic -aiuilyaes of 30 epocimenp), 1^ per ■cent, of nitrogen, — 
4Tiorc than three times a6 4nn<ji as etaUemannre, — and in soinc cases even 
.gave 2|- pcr-ceriL aitd iipwarde. T9ie tciw peatisfot very precise, but. is 
sippliod to *' tiresHjetaiice wliidireowltsfroiri thedeeomposition of vegeta- 
l*lfj iBi[t«r 1114 Ivsr <*r a*t«r.itel with vv-iter, whatever itsappearaoeeorpro- 
jjerties," sueU as is everywhere accumulated in bogs, swamps and marshes, 
and in hig4i fatilttdes, i« ^tt>d in amy «itttat]on where moietDre is abnn- 
danL Tte «haract«rietic ■cone ti tire nt k Mimv«, or vegetable matter in « 
*tale of deoay. But wviiig w> the various ci re iwii stances under which the 
acciimnlation tates place, liie ipi-o^)orlion -of this eubstance to the earthy 
■or inorganie mattei,— tke aek, varies very wid'.'^y. Of the 30 specimens 
.examined by I'roi. J^ eome cmtaiivod bot 2 per wnt. of ash, and others 
20, 30, .find even 60. A pore peat he cotisiders as containing about 5 per 
cent. The -einnpiibitiixi of tiiis ach ie itnportant. The following ia in 
round riiiHihors tlw aversge giveii by tlie €ame higli antliority; potash 
and 6t>d* nearly i peroout. each-; limeSi; inagnesiaS; alnmina6; oxide 
^if irun ifl; ^ulplvtiric acid 7^ ; chlorine i ; p3ioe|ihoric acid 2J ; sand 25. 
Muck is iisedgeiMjrally to designate smaller and more earthy and lessde- 
-cayed swawipj" deposits, a^i impure or unripe peat ^ but »t is not possible 
4i» say where peat begins aud mnc4i wids; the general nature and uees 
jind vaJue agriMiltnrallj are the eaiTK;, tlie latter being IcfS valuable, in 
jiroportimn as it C(«itains less iiumus. 

Peat «fid m^iefe Jiboiiud in the eastern ^wrtion of this State, and are so 
widely distribuled, tliat a large prftporlion of the farms, and almost every 
SJti^hborhood Jjave their .o»u local Ei'pplj witliin easy xeatli. But Uie 
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ioeshsustiblo source of this material for the region, is the great ewarnps 
previously described, whiuh extend through tlie whole of the seaboard 
region, from the extreme southern border to the great Dismal, which ex- 
tends across the Virginia border. A considerable pan of these areae, de- 
signated as '■ The Swamp Landi-," is simply, as horctut'orc stated, oovtred 
by a peaty acciimnliition, — a f-eries of true peat hof/n, of which the peat iS' 
from 2 or 3, np to 10, 15 and even 2H feet thick' (>f ench peat beds 
there are hniidreds of square railee, whicth riiiist i-ne day beeoine an im- 
portant resource fur fuel as well as n)aiinrc. ISelow are given ecvcrat 
analyses of peats and swamp mnck, tW-., Iruiw different sections of the 
castf which, will give a general notion of their te\t.'ralqiiiilitiea;ind values- 

12 3 4 5 6 1 

Silica, Insohihle, \ , ..-, 61.74 .'i.71 37.47 U.> or .^9,. 47 97 

" Soluble, \ ^■■'■^ 3.00 0.40 y.95 (; ''-^■'i'> o-^" ^'-^T 

Ox. of Iron and Alum., 0.54 3.64 2.5-2 ' 3.97 4.92 6.09 3.73. 

Lime, 0.36 0.10 3.0S 0.45 0.50 i.lfi 0.5O 

Magnesia, 014 0.29 0.it5 0.5S trace 055 0.4* 

Potash, 0.06 0.05 040 COD 0.96 0.60 0.4^ 

Soda, O.ia 0.03 0S4 0.26 OiOO 0.90> 

Piioephorie Acid, 0.06 0.06 0.05- 022 0.45 0.34 0.12 

Sulphuric Acid, OOO 0.21 1.40 O.IO 1.30 065 085 

Chlorine,. 0.02 trace 0.03 

Organic Matter, 87.25 22.80 ).„- „^ 41.90) -,, .„ „, .. .... 

Water, 9.00 4.20 P'"^* 5.-30} «'>-I&' 3b.41 46.50 

The two ffrat analyses rej>reien* two sorts of peaty ;ind nMicky accumu- 
lations which characterize nearly all the gri^t tracts of " Swamp Lands''' 
belonging (o the state ; the second, No. 2, from Wbite Oak Swamp, Ons- 
low county, E, L. Frank's, illiKtrating t!ic ontcr riio-of the ewamp proper, 
the cultivable portion ; wliicb however nyij^ht be made a valuable source- 
of manure for all the Biirromiding rfginn ; No. t shuwlug the chaweter 
of the inner zone of the swamp which coaspe to be capable of ai'ting the 
pnrt of a soil, being cither covered with a einifteil gmwib of reeds,, or of 
scattered elirnbs. Nos. 3 and 4 are e.xainplGS of the peats of fresh water 
niarslies, the fDrmor on tlie margin of Tar I'iver, 1 mile above Washing- 
ton ; the latter, tbe White Maish, in Ci>biiiibu3 county. Tbe former lia* 
been used to a considerable' extent by (Jen. Grimes, tlie owi'cr, as a source- 
of manure. There is aii immense area nf such marsh along this and llie- 
other tiilal rivers, and it is very riipidly enlarging. 

No. 7 is IVoiitone ot the tiiousands of small local swamps, or muckhcdfi„ 
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which are found thi onghout the eastern region ; the spochnen was ob- 
tained in a cleared and cultivated portion of ench a swamp on Black 
Hivor, Xew Hanover county, belonging to Jas. Murphy. A sample of 
a eimilar deposit analyzed for Judge Barnes, fr-nn Hertford county, not 
far from Mnrfreesboro, gave 57.85 per cent, of organic matter; and a 
specimen obtained from a similar bed of several acres on the farm of 
Elias Carr. already referred to, is of about the same composition. It lias 
been used for manure for a generation or more, on this farm, and with 
very marked benetit, in connection with inarl. Tliis is one <'f the few 
farms on which a bale and a half of cotton to the acre is a common cn'p, — 
to the extent of the marled and mucked surface. 

Nos. 5 and 6 are spoointons iif cane brake, river swamp; t)»e first from 
Eaglee's Island, Brunswick county, opposite Wilmington ; the other, Ko. 
fi, from the famous Big Swamp, on Lnmber liiver, in liobeson and Col- 
umbus. These deposits aie capable of becoming sources of fertility for 
the surrounding regions, and they are inexhaustible. 

It is worth while to put on record, in tliis connection, an analysis of 
another substance niiicli relied on as a means of soil improvement in the 
best cotton counties of the oast, Edgecombe, ifec, and even used by the 
most intelligent farmers, who have easy access to indefinite supplies of 
peat and muck. I refer to what is called in cotton farming parlance 
" fence corner" and " ditch bank." It is the common practice to syrape 
together into conical heaps a few inches of the soil in the localities indi- 
cated,and after allowing time for t ho decay of the vegetable matter, — weeds, 
leaves, &c., often mixed with a little n)arl, to spread thum upon. the fields, 
or in the furrows. The object is, of course, mainly to procure a supply 
of humns. In order to demonstrate the expensiveiicsa of sucli a pro- 
cedure, a sample was obtained from the farm uf Mr. Carr, above mentiuued, 
who is one of the most successful and intelligent farmers uf the region. It 
had the appearance of being of the best quality ; and yet it contained but 
4.10 per cent, of organic matter. The advantage of even the poorer 
kinds of muck over such a manure is too obvious to be hisisted on. 

A similar result would follow the analysis of the woods mould, and 
especially of the scrapings of worn out old fieldi, which are used for the 
same purpose, in the sauie region, under a mistaken estimate of their 
value. It is very important to restore the hnmns to these open soils, but; 
not at such a cost ; more especially whore muck is accessible, or where tlio 
cow-pea will flourish. 

Some other substances which are used for manurial purposes in the 
eastern part of the State are salt marsh mud, sea mud or slime, sea weed and 
jish refuse. The analyses below will sliow the compi,isition of one speci- 
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men of each of these. And ne fish ofial and refuse are available in 
many localities along tlie Boiinde and tidal riverfi, an analjEie is added, 
which will fnruieh the means of estimating the manurial value of such 
materials. 



Silica, Insoluble, 54.42 

" Soluble, 

Ox, of Iron and Ahnn,, 16.45 

Lime 1.18 

Magnesia, 0.07 

Potash I.IS 

Soda, 0.7? 

Phosphoric Acid, 0.25 

Sulphuric Acid, 1.46 

Oxide of Manganese, 0.54 trace. 

Sulphide of Irou; 1.09 0.11 

Couimon SHlr, 1.03 1.71 0.20 1.S7 0.95 

No. 8 is a mud from the marehe^ of Newport river, a few miles above 
Beaufort, in Carturei c^iuritj-, previously deferil)ed. This marsh, formed 
liy the tilling up of the old river channel, several miles wide, is continu- 
ally enlarging at the exponeo of ihe water-surface; and similar forma- 
tions, to the extent of hundreds of sqnare miles, are accumulating in very 
many shallow bays and sormds aud rivers near the sea, so that the quan- 
tity of snch material is nntiniited. and the analysis indicates how much 
more vahiable it is fur terlilizing purposes, than mnch of the more expen- 
sive articles in uuniioon nse. 

No. 9 is ihe sea mud or slime, which is deposited in the shoal waters 
of Beaufort harbor and along the sounds and cstnariea of the coast. It 
id ft tine, dark colored salt mud, formed ot the silt brought down by the 
rivers, mixed with dccHving vegetiiblc mafer, (mostly sea weed and marsh 
grass,) and aiiiniHlrL'niains, — offish, mollnsksand all sorts of marine organ- 
isms. This nuiterial is very abundant along shore, and continually accii- 
mnlatiiig, and widely availitble tiflhe agriculture of the coast region. 

No. 10 is the ash of sea weed, such £s drifts ashore, at Beaufort and 
elfcwhcre in immense quantities. Its value is evident from the analysis. 
Ill Connecticut and other States north, it is largely used by the farmers, 
and is made the basis even of a curamcrciwl fertilizer. The ash amounts 
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to 10.73 per cent., and its ^r centage composition is given in the next 
column, No. 11. 

There 16 another vahiable ingredient of tliis sea weed, not given in the 
above analysis of the mineral contents. The organic constituent incindes 
9.2 per cent, of nitrogen uiib matter, which is important as a source of 
ammonia. 

The otiier column, A, of the table, gives tlio analysis of dried fish, 
from which the oil has been removed. Ic is from the Wew Jersey Geo- 
logical Report, and was made tor the purpose of showing the ferlihzing 
value of this fish-refiiso, whieli is a very important resource of l!ie farmers 
within reach of the large iish-oil manufactories of the New Jersey and Long 
Iiiland shores. The per centage of nitrogen is 7.72. The proportion of 
oil obtpinod from the fresh fish is 3,9 per cent. The species uf fish is the 
same which is so abundant in the sonnds of North Carolina, called hero 
the fat-hack, — the menhaden or white JmA of the more northern coast. The 
analysis of the refuse and offai of the fisheries would not differ materially 
frurn this. So that here is evidently another most important and 
abundant source ot manure to the eastern farmer, and a suggestion of 
profitable enterprise to tiie manufacturer also. 

■ Japan Clover.— 'T\»i analyses given below are inserted mainly for the 
purpose of showing the comparative fertilizing value wf this plant, wJiich 
has lately attracted much notice, b.ith in this state and elsewliere; 



Silica, 1.62 

Oxide of Iron and Alumina, 0.54 

Lime, 0.99 

Magnesia, 0.56 

Potash, 0.88 

Soda, 0.51 

Phospliorie Acid, 0.39 

Snlphuri>i Aeid, 0.20 

Chlorine, ' 02 

Organic Matter, 79.78 

Water, 14.30 

No. 12 is an analysis of the ash of Japan clover, which might bj:!crbe 
called Oan>lina clover. As this plant has been scattered very widely over 
the state, from the Cape Fear to the French Broad, and has supplanted 
to a considerable extent, the broomsedge of tlie old fields in many sec- 
tions, it is an important question whether it has any advantage over its 
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predecessor as an improver of llio soil. As had been inferred from the 
fact that it ie a clover and a deep rooting plant, it has, as tho analysis 
bIiows, a high fertilizing value, and the important fact rcinaiim to bo 
added, that of the organic eomponent 16.6 per cent, is nitrogenons, bo that 
it fnruishea a large percentage of nitrogen, the most characteristic fertiliz- 
ing conEtituent of the common clover. The percentage cmposition of 
the ash of the latter is given in the next column, A, I'-ir the pnrjiose of 
comparison. Its percentage of ash U 5.63, that of Japan clover 5.92, It 
is worth while to add that the latter has a little advantage also as a forago 
plant in one respect, that it contains not oiilj" a greater proportion of 
albuminous matter, (by more than one per cent.), but also of fat, ^4. 15 
per cent., against 3.15 for red clover. It is to be noted in the above 
anal3-sis of red clover, (compnled from that given in Wolff's table, as 
quoted by Prof Johnson), that the silica and oxide of imn are omitted ; 
and further, that the specimen of Japan clover analyzed, had passed the 
proper stage, being already in seed, and had becoiiie more woody, as 
well as less rich in some of its best components, frotn tho lose of seeds, 
which drop in succession, as they ripen. 

The third analysis, C, of the preceding table is that of the ash of pea- 
straw, which is seen to coiupaie very favorably with red clover, the per- 
centage of nitrogenous matter in each being nearly the same. The great 
valne of this species of plant in the eastern sections of the state, whose 
sandy soils are not adapted to the growth of ciovor, is too obvions to 
reqnire more than the statement. 

Limestone. This mineral is not as abundant in North Carulina as in 
many States, constituting, as has been seen, but an insignificant propor- 
tion of the mass of its rocky strata. And yet its distribution is snch, and 
its relations to existing and abundant means of transportation, that it is 
accessible to the greater portion of the state. As has been seen, that 
part of the eastern region south of the Neuse river is abundantly sup 
plied with Eocene or shell limestone, and to the northern half of that 
section both this source of supply is open, and the oyster shell heaps of 
the sounds and bays round to Norfulk. 

The middle region of the state lies under the disadvantage of being 
dependent on railroad transportarion for this most important agrioultnral 
nccesBity, and its source of supply is chiefly the same as for llie east, to- 
gether with the two narrow iiuiestone'belts described in another connec- 
tion, the one exteudirjg from Gaston to Stokes, (the outcrops being inter- 
mitted between the Catawba and Yadkin), and tlie other lying wholly in 
McDowell county, so far as it appears this side of the Blue Ridge, and 
along the upper valley of the French Broad, beyond that range. The 
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other outcrops, or ratber ranges of outcrope. it needs only to re mention, 
are two; one on the lower French Broad, in Matlieon county, and the 
otiior across Cherukee and a part of Mtieon, along the course of Valley 
Kiver mainly. 

Analyses of some <>f the Triassic limestones of Orange sbow a per cent- 
age <if 60 to 90 of lime corbonatc, and similar beds are t'otind in Chatham 
and Moore, soine ot them giving from 40 to 75 per cft.it. of tlie carbonates 
of lime and magnesia. 

An e.xamination of certain calcareous concretion, found on the farm of 
Wm. Alston,- Warren conTily, showd the following composition : 

Silica, 0.37 

Alumina and Oxide of Iron, 2.17 

Lime, 41.32 

Magnesia, 0.90 

Potash, 0.31 

Soda 0.32 

Carbonic Acid, 33.46 

Organic Matter, 0.27 

Such concretions are common among the clays resulting from the de- 
composition of the dolerytic traps, and of the amphiboHtic rocks of the 
Arcli^an Ecries in this state ; and they are sometimes sufficiently abund- 
ant to constitute a resource for lime, in cases where limestone is inacces- 
sible. Tliey are of notably frequent occurrence abont Sbiloh Church in 
Granville, in the rich earths of the Grassy Creek and Spewmarrow Creek, 
and common in the central (Greensboro) granite belt. 

SECTION II— METALLIC ORES. 

IRON 0EE8. 

The ores of iron are very widely distributed in this state, their occur- 
rence being not only co-extensive with the area of the Archfean {or Azoic) 
rocks, but extending over a p:irt of the Mesozoie, and even into the Quat- 
ernary. And these occurrences include ail the principal kinds ot ore. 
Magnetite, Hematite, Limonite and Siderite, and most of their varieties 
and moditications. But as many of these forms occur in association or 
close proximity, it will avoid confusion to consider them by districts, — to 
group them geographically. We begin with the most easterly occur- 
rences. But for the benefit of those who are not familiar with the min- 
eralogy of the subject, and who may not have access to authorities, it may 
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be worth while to state tliat Magnetite, (magnetic iron ore, gray ore. Had 
ore,) a grantilar, hard, dark to black, heavj niineral, contains, when pure, 
72.4 per cent, of iron ; Hematite, {specular iron, red hematite, red irm 
ore), 70 per cent. ; Limonite, {irown hematite, hrown iron ore, hroion 
ochre, hog iron ore, c&c) very nearly 60 per cent. ; Sideritc, spathic ore, 
{carbonate of iron), 48.28 per cent. These ores are never found in a 
stale of piiiity in workable beds, bill contain various impiiritiea, earthy or 
roekj', in ditferunt proportions, — aliiininfl, silica, lime, inagneeia, manga 
nese, &c. ; so that practically that is eoTisidcred a good ore which yields 
40 to 50 per cent, of iron in the fnrnace. 

Limonite Ores of ike East — The clayey, sandy and earthy accutnii- 
lations of the eastern section, whicli have been previously described »& 
Quaternary, contain in many places a rough brown ore, more or lesa 
earthy, or sandy, either in beds 2 to 3, or 4 feet in thickiieea, or more 
frequently in sheets, or layers of irregularly shaped lumps or nodules. 
One of the most considerable ot these deposits occurs in the southern 
end of Nash county near the Wilson line. It is in the form of a liori- 
zontal, continuous bed, of a loose, spongy texture and rusty brown color, 
except ill a few points, where it becomes niore compact flnd of a submclal- 
lic lustre. It lies oti the margin of Tossnot Swamp. The thickness is 2 to 
3 feet, and its extent horizontally about 50 yards by 150. ^It is known as 
the Blomary Iron Mine, from tne fact that iron had been made from thia 
ore in a Catalan forge, a few miles south, during the war of 1812. Iron 
was also made here during the Confederate war in a furnace eirected on 
the spot. Mr. W. H. Tappey, one of the proprietors, informed uie that 
"the iron made was of excellent quality, soft and very strong." And 
there is a tradition in the neighborhood that the forge iron, previously 
referred to, was a sort of natural steel. The following is the analysis of 
what appeared to be a fair sample of the bed, selected lately : 

Silica, 15.00 

Alumina, 0.55 

SesquioxJde of Iron, 60.74 

Protoxide of Iron, , 0.24 

Sulphide of Iron, 0.06 

Oxide of Manganese, 1.56 

Lime, 1.43 

Magnesia, 1.54 

Sulphuric Acid, 0.03 

Phosphoric Acid, 0.11 

Organic Matter and Water, 15.58 
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Which gives Iron 42.73 per cent. This analysis places tl)e ore among 
the beet of its class. 

A second deposit, reported to be abundant in enperficial nodnlea and 
irregular lumps, h found in tiio southern part of Duplin connty near 
Wallace, on the farm of D. T. Bonev. The following is a partial analysis 
of an average epeciinen from a box of about 50 pounds sent to tlic Mu- 



Silica, 7.59 

Oxide of Iron, 77.03 

Sulphur, 0.05 

Phosphorne, 0.02 ; giving 

Metalic Iron, 53.&3 

The ore is often in quite large and tolerably compact lumps, of a red- 
dish brown color, and slightly magnetic. 

Another bed of the same character and appearance, except in the size 
of the nodnle?, which are rather small, occura in a field about 2 miles 
north of Rocky Point in New Hanover. 

Speeimensof the samo sort have be^n frequently sent to the Mnsenm 
from other points east, — Edgecombe, Pitt, Halifax and Robeson, for exam- 
ple; showing that this kind of ore is of conammi occurrence in that 
region. 

Uematites of Halifax and Granville. — On the hills fronting the 
Roanoke, less than a itii.o bolow Gastun, are several outcrops of hematite 
ore. There are two principal beds, of which the lower only has been 
opened. The ore is granular, for the most part, andol the variety known 
as specular, but contains a considerable jjercentage of magnetic grains 
disseminated through it. On the sontli side of tiie river, the bed ha,^ 
been exposed for several rods on the upper slope of Hie hill, at an eleva- 
tion of about 100 to 150 ftet above the purfaee of the water. The ore is 
generally slaty, impregnating and replacing the argillaceous and quartzitic 
and chloritic strata which constitute the Iluronian formation at the lo- 
cality. This lower bed is double, another parallel outcrop appearing at 
the distance of about 100 yanls. Tiie strike is N, 20" E., and the dip 
eastward 80°, The principal bed is about -20 inches thick at the surface. 
There is a re-appearancc of it on the other hill front ahont a miie distant, 
on the north aide of the river, the ore being of the same character, but a 
little less slaty. It gave on analyBis 63.76 per cent, of Iron, and 0.09 of 
phosphorus. 
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Tho abjve cut shows the relations of the .different outcrops to each 
other and to the top'jgraphy, and also a larger outcrop of another bed 
nearly half a mile northwest. The course of this laat bed is marked by 
numerous surface fragments scattered quite widely. The ore, in this ease, 
is more compact and less slaty; the inclosing rock is a gray gneiesoid 
quartzite. 

The analvses of both these beds are added below : 



Silica, 9.10 10.12 

Alumina, 6.18 
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Oitide of Iron, 83.96 

Lime. 0.22 

Phoaphonia, ..., 0.00 0.05 

Sulphur, 0.03 0.08 

Metallic Iron, 58.73 53.31 

The npper bed, last described, is reproBented by No. 3, the lower by 
No. 4. These analyses were made by Mr. G. Lobdell for the owners, by 
whose courteBy a copy of them was obtained for tliis report. Abont 5 
tnilea southward from llie above locality iiw same bed makes its a)>[>ear- 
anee on the farm of Mr. Hines; here, however, it is highly magnetic, 
tine grained and dense, although still showing the decidedly slaty stnu- 
tare of tbo iirsi of the Gaston beds. At this point it is reported us 3 lo 
4 feet thick. 

These ores are of eonspienous pnrity and obviously adapted to the man- 
ufacture of the higher grades of iron and of steel. And there i# evi- 
dently a range of ore-beds here of considerable extent. 

In Granville county, about a mile north of Tar Kiver, and the same 
distance eastward from Fishing Creek, is an outcrop of a coarse, granular, 
somewhat slaty magnetic ore, having very mucli the appearance of that 
of the npper bed at Gaston. The rock is a feldspathic taleo-quartzitic 
and chloroquartzitic slate. This bed is revealed only by the numerous 
fragments scattered over the surface through the forest tor several rods 
along the roadside. This ore is in a small triangular patch of Huroni^ui 
slates, intercalated between the older rocks of the region. It is reported 
that there are other outcrops- of iron ore near Rainey's Mill, and also in 
the neighborhood of Lyon's Mill, but I have not acen either of thein. 

Iron Ores of Johiston and -Wake-^Yhsvii is, according to Dr. Em- 
raons, "a large deposit" of UmSnite- four miles west of Smilhfield ; tIio 
spocimcoB brought to tbo mnsomn' by " Mr. Guest, owner of the land, re 
semblo very closely. Uae. ,bog. orffl of Saplin ; they are more or less sandy 
and earthy, irregular lumps, tw nodules. 

Another "bluff" of limonite is referred to by Emmons as fooml at 
Whitaker's, seven miles southwest of Raleigh, in Wake county. These 
last two are in the Huronian slates. And hand specimens of very cosiraely 
crystalline magnetite of ten to fifteen pounds weight, associated with 
syenyte, are found within a mile of Raleigh ; and compact hematite also 
occurs in veins in the same vicinity. These and other specimens of these 
species and of limonite are from different parts of the county, and are from 
the surface, as no openings have been made ; but thoy indicate the very 
common ocearrence of this mineral. 
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Ifon Ore$ of Chatham and Orange. — One of the best known and 
moBt important iron mines of this region is on tlie borders of Harnett, 
the Suckhom Mine. It is aboat seven miles tralow the forks of the 
Cape Fear, on a hill nearly 200 feet bigh, overlooking the river from the 
left batik. Its location will be easily nriderstood from the accompanying 
topographical sketch. The ore occare as h bed, capping the hill and 
sloping from the river, with a dip of 20" to 35° towards the northwest. 
It is massive at the outcrop, and breaks out in largo angnlar blocks. The 
lower portion of the bed, which contains much manganese and less iron 
in pro]>ortion, is of a mottled gray and dull reddish color at the summit, 
and at the distance of two or three hundred yards along the slope, is a 
light colored and gray and spotted (black and dirty white,) ferriferous, 
mauganesian slate. Occasional sheets of laminated black oxide of man- 
ganese occur, one or two inches in thickness. Some parts of the bed are 
slightly magnetic. Tho ontcrop, or rather the terminal face of the bed 
at the opening, on the sutmnit of the hill, is shown in the annexed dia- 
gram. The thieknesB is about 36 feet at this point, and diminishes to 20 
at the lower quarries, 200 to 300 yards distant. 



Buckkorn Section. 
The ore is properly described as specular ; it is of a dull, dark gray to 
blackish color, subcryetalUne structure, and uneven fracture. The streak 
is dark red. Occasional fragments of the ore show a tendency to lamina- 
tion, and in such cases the divisional planes are commonly coated with 
■iiica crystals. The character of this ore is very like that of the Iron 
Mountain, Mo., and its extent and mode of occurrence strongly enggest 
the Pilot-Knob. It is at le»st equal to either of these notable iron ore 
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deposits in qiiantitj, and is equally pure, and has the advantage of both 
in the presence of large percentages of manganese, and the capacity to 
prodnce spiegeleiaen without admixture of other ores. It is not difficult 
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Manganese 4.573 6.50 4.88 

Silicon, 0.233 0.14 0.38 

Stilphnr, 0.015 0.009 

Phosphorus, 0.051 0.12- 0.095 

The copy of these analyees was accunipaiiied by the remark, "The 
above samples were inade while the furnace was running on ordinary 
iron, no attempt having been made to prodiica spiegeleisen. The phos- 
phocus and sulphur were reduced from the Suxcs employed, as the Btick- 
horn ore used contained only very slight traces of these impnrities." 

The origin of this peculiar and valuable product, wliich was altogether 
accidental, will be apparent on the inspection of the analyses given below. 
These were made for the company in tlie course of their operations, by 
G. G. Lobdell, of the firm, and C. E. Buck, of Wilmington, Del., and by 
the Chemist of the Pennsylvania Steel Company. 

8 10 11 12 

Silica 14.45 5.65 12.80 30.50 7.50 

Alumina, 0.80 5.20 19.20 8.49 

Oxide of Maganese, trace - 22.80 7.52 

Phosphorne, ti-ace trace 0.02 0.04 

Sulphur, O.OG trace 0.03 0.02 

Iron, 56.70 66.50 54.15 18.41 55.00 

Of these, Nos. 8, 9 and 10 are from the upper and main portion of 
the Buckhorn bed, and No. 11 from the lower manganeeian section. This 
last analysis suggests the presence, in this part of the bed, of the mineral 
knebelite, a characteristic ore of the moat famous Swedish spiegelclsen 
mines. No. 12 is the Douglass ore, on the other side of the river. 

Besides the localities already mentioned, a number of additional out- 
crops of ore have been noted, mostly magnetic; one for example, 2 miles 
north of Buckhorn, (at Dewer's) yielding 57.77 per cent, of iron, (no 
phosphorus or sulphur), and 3 or 4 others in a southwest direction, for 10 
miles, to the head waters of Little River, — at McNeil's, Dallrymple's and 
Buchanan's ; analyses as follows, respectively : 

Iron, 52.90 36.47 53.25 

Snlphnr, 0.05 0.05 0.04 

Phosphorus, 0.12 0.11 0.57 

Analyses by Lobdell. 
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Near Haywood, in tlie angle formed by the junction of the Haw and 
Deep rivers, in the red sandBtone of the Triaseic, there hae been opened 
a series of parallel beda of a r<Jd-oehreous earthy ore, on the lands of Dr. 
Smith. The only bed exposed at the time of my visit, was 20 to 25 
inehes thick, dipping southeast with the sandstone, 20° to 30°. The ore 
has a rough likeneBs to the "Clinton" or "Fossil ore" of New York, 
&c., and the " Dystono " of Tennessee, bnt has a much coarser and 
more irregular testure, and is composed of rounded conoretionary masses 
of various sizes from that of the Clinton grains to i and i inch and 
upward. It is commonly more or less compacted into eongloraeritic 
inmeeB, often of the entire thickness of the bed, but freqaently it is 
loosely and slightly compacted, and when tlirown out, crumbles toabeap 
of very coarse gravel. The ore is partly limonite, but seems to be largely 
changed to red hematite. The following analyses of eamples taken from 
difi'erent parts of the beda, whose outcrops extend over an areaof several 
acres, will exbibit the character of the ore : 

13 14 

Silica, 23.50 

Alumina, 2.54 

Sesqoi Oxide of Iron 69.73 67.50 

Protoxide of Iron, 0.84 

Bisulphide of Iron, 0.17 

Phosphoric Acid, 0.10 

Lime 0.90 

Magnesia, 0.24 

Water and loss, ■ 5.03 ; giving 

Iron, 49.56 47,25 

The second of these analyses represents the ore as it ocenra on the lands 
of Mr. Richard Smith, adjoining the preceding. This ore makes its ap- 
pearance again ahont a mile from Sanford, some 12 miles distant, where 
it was opened and worked to some extent daring the late war. Only one 
bed was exposed here, which is about 20 inches thick. The ore is easily 
dug and shoveled from the bed and crumbles into a heap of very coarse, 
reddish-brown gravel, a rough sort of shot ore. The preceding analyses 
will nearly enoogh represent the composition of this also. 

The next ores demanding attention are the Black £and and BaU. ore, 
or " kidney ore" of the coal measure. These are earthy acd calcareous 
carbonates of iron, imbedded in the black carbonaceous shales which en- 
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close the coal, or interstratified with the coal itself. These ores seem to 
be eo-exteosivo with the coal on Deep Biver, outcropping everywhere 
with it, and at several places oatsido of its limits. Two seams are shown 
in the sections (pp. HZ and 144), and there ie a third in the bottom shales, 
not penetrated at the G-nlf, bnt shown iu the Egypt section (p. 142), as 
aceompanjiDg the lower coal, 30 feet below the main seam. 

Emmons also speaks of another seam of argillaceons carbonate as occnr- 
ring at the depth of 230 feet in the shaft at Egypt, and fonr occurrences 
of it are indicated as ball ore in the Egypt section. Emmons says of this 
argillaceons carbonate, "It contains 33 per cent, of metallic iron; the 
surface ores being altered contain 50 per cent.," and he describes it as oc- 
curring "in balls, or in continuons beds." Abont the Gulf it occnrs in 
rounded flattish maseee, 5 or (> to 8 or 10 inches in diameter. They are 
dense, uncrystalline and heavy, of a light gray to drab color, and are pretty 
thickly distributed in parallel layers of one to two or three feet thickness. 
An analysis by Prof. SchEeffer, as given in Admiral Wilkes' report to the 
Secretary of the Navy in 1858, is as follows : protoxide of iron 40 per 
cent., silica 13, earthy matter 13, carbonaceons matter 34. This is evi- 
dently a black band ore. The following is an analysis (by Buck) of the 
ball-ore proper, as it occurs at the Gnlf, and such as was used extensively 
and successfully as a flnx during the late war: 

15 

Silica, 6.04 

Alumina, 0.48 

Protoxide of Iron, 14.51 

Sesqnioxide of Iron, 1.63 

Lime, 29.57 

Magneeia, 6.51 

Carbonic Acid, 38.30 

Phosphoric Acid, 0.92 

Sulphnric Acid, 0.19 

Organic Matter, 1.45 

Water, 0.40 

Which gives 52.80 per cent, of carbonate of lime, and 13,60 of carbonate 
of magnesia. Its adaptation to the purposes of a flnx is obvions. 

There are many outcrops of ferriferous limestone in the neighborhood 
of Egypt (and the Eudor furnace), among others this, near Dowd's Saw 
Mill: 



,. by Google 



BOONOHICAL OEOLOGT. 327 

Lirae, 31.68 

Magnesia 0.79 

See^ioxide of Iron, 9.60 ; no eiilphar or phosphorus. 

Bat ojBter shells from ths Tertiary bhiS's below Fayetteville, and lime- 
etone from the Eocene beds about Wilmington, (previously described), 
have been alsonsed as fluxes in the furnaces of the region, and on account 
of their greater purity and abundance, and their ready aecessibiliry and 
cheap transportation, will doubtless become the chief resonrce for fluxing. 

The seam oillackhand between the main coal beds in the Egypt shaft, 
is stated by Wilkes to be 16 inches, the lower one to consist of two thick- 
neseee of 3 feet each, separated by a thin seam of coal between. He adds, 
" Tfaia ore is readily distingnished from a slate by its brownish black 
color." The analysis of this ore by Dr. Jackson, published in Emmons' 
report, gives 

Carbon, 31.30 

Peroxide of Iron (Protoxide V) 47.50 

Silica, 9.00 

Volatile Matter, 8.81 

Sulphur, 3,89 

Emmons adds, " The roasted ore gives sulphur 0.89 per cent." An 
analysis by SchEcSer for Wilkes, gives only 17 per cent, of iron, and 43 
of carbouaceons matter ; specitic gravity 3.12. 

The following analyses of samples selected from a recent opening at the 
Golf, represented in the section given on p. 144, have been jnsl com- 
pleted for the survey by Mr. Hanna : 

16 
SpeoiBc Gravity, 2.361 

Silica, 9.154 

Alumina, 4.244 

Protoxide of Iron, 19.419 

Seequioxide of Iron, 0.000 

Sulphide .>f Iron, 10.485 

Oxide of Manganese, 1.750 

Lime, 9.520 

Magnesia 1.490 

Alkalies, 0.000 



17 


18 


19 


3.160 


3.110 


2.110 


7.089 


44.380 


5.188 


0.127 


19.638 


4.060 


33,802 


iS.361 


«.614 


1.755 


1.430 


0.938 


3.146 


2.033 


7.14« 


1.980 


■0.896 


1.500 


13.672 


3.100 


14.040 


1.170 


1.220 


0.863 


0.000 


0,000 


O.OOO 
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Bolplioric Acid, trace, 0.170 trace, 0.152' 

Phoephoric Acid, 4.960 6.820 0.730 6.S00 

VolaliJo Matter, 22.065 27.215 14.913 16.009 

Carbon, 16.213 4.726 6.562 34.473 

Water, 0.700 0.300 2.588 0.717 

100.000 100.000 100.000 ] 00.000 

Asli, or Eoaetod Ore, 60.476 72.070 76.902 48.571 

Of which the compoaition ie as followe : 

20 21 22 23 

Silica, . . . . , 15.137 9.849 4*.740 10.684 

Alnrnina,.. 7.018 0.178 23.537 8.359 

Sesquioxide of Iron, 46.360 56.562 20.922 33.252 

Snlpliide of Iron, 0.909 0.000 0.788 0.530 

Oxide of Msnganeee, 2.S95 2.749 1.294 3.089 

Lime, 16.742 17.535 4.108 28.914 

Magnesia, 2.464 1.624 1.687 1.777 

Siilplinric Acid, 1.273 1.989 0.085 0.421 

Plioephorie Acid, 8.202 9.4C4 0.949 12.974 

100.000 100.000 100.000 100.000 
Wliieh give, 

iletaUic Iron, 33.032 39.593 14.645 23.619 

Stipl.nr, 0.839 0.800 0.319 .36& 

Phosphorus, 3.581 4.131 0.474 5.664 

No. 1 ie the lower Btratum of the black-band between tlie coal, about 
18 iiiehes thick ; No. 3 is the upper and earthy part of the same, 6 to 10 
inches. No. 2 is the aeain. abont 12 inches, lying above the coal and 
Be)>arHted frojn it by 16 inches of fire clay. This is a hard, black, slaty 
ore, with occasional balls still more dense. No. 4 ie the stratum, about 3 
feet above the coal, which consists of black, heavy, very tough, concre- 
tionary lumps of ore. The quantity of phosphorus which tiiese beds 
contain is very notable, and is, of course, duo to their highly fossililerous 
ehanicter. And yet not only were there no fossil bones visible, as in the 
Egypt beds, but uo identifiable organisms of any description, not even a 
shell. Of coilrse the higli percenliigc of this element excludes these ores 
from ihe manufacture of wrought iron. They must await the perfecting 
of the new industry of '■ phosphorns steel ;" or the discovery of a prac- 
ticable itiothod tor the elimination of this injurious ingredient. .With 
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this ezceptioa these ores are well constituted, uontaining the necessary 
amonots of carbon, of flux and of ihaoganese, for tie iDaniifactnre of iron 
very clieaplj, by jndiciooa mixing of the ores obtainable iu the imme- 
diate neighborhood. It is not probable that this phosphatic fossiliferons 
character will follow the ore-beds and appear at the other ontcrops in the 
same force ; it is a character likely to bo local. Ad investigation of these 
beds at other points is therefore very important and will be instituted as 
eoou as practicable. Such ores are, however, valnable for casting. Out- 
side of the line of ontcrops of the coal, and within a few rods of it, is a 
bed of limonite belonging to the underlying shales. The thickness is 2 
to 3 feet, and it is traceable for a considerable distance along the surface. 
Probably it is the resnlt of the weathering of some of the argillaceous 
carbonates already described. And a similar ontcrop has been noticed, 
and the bed partly stripped, at a point ii miles southeast of Egypt, on 
Pretty Creek, known as the Mclver ore-bed. It is 20 inches thick. This 
is a very slaty and suiuewhat shaly limonite, with occasional masses of ore 
of considerable size, and \s embedded in shales. It is obviously the re- 
snlt of the oxidation of one of the black-band or argillaceous carbonate 
seame alri3ady described, but it is in the forest, and its exact geologi- 
cal relations are concealed, as well by vegetation as by overlying earth. 
An analysis of a sample of this ore, by Buck, for the Company above 
referred to, gives the following result : 

Metallic Iron, 47.59 

Sulphur 0.14 

Phosphorus, 0.94 

2^ Evans vein is about 6 miles north of the Gulf, on the Graham 
road. It is 6 feet thick. This ore is a hematite, non -crystalline, scarcely 
sob-metallic, hardness 6 to 6^, jaspery, nonmagnetic, dark gray to blnish 
black, streak dark -red, fracture sub-conchoidal. The country is (Huronian) 
taluoid and chloritic argillite, which is a sort of spotted slate conglomerate, 
in the hill a few hnndred yards beyond. Wilkes gives the following 
analysis, (by Schtetfer): 

Peroxide of Iron, 96.4 

Silica, 2.1 

Earthy Matter, 1.5 

The ore is scattered abundantly in fragments over the surface of several , 
acres. Kmnions traced the vein three quarters of a mile. He speaks 
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ftlsobf another vein of faeraHtite (specnlar, crystalline,} on the neivliboring 
farm of Mr. filass, which was revealed ooly by surface fragments; and 
also of " A iiii^iietic ore of fine quality on the plantation of T. Unthanks, 
2 or 3 miles beyond the Evans place;" and another of the same class at 
Heading's, near Ore Hill. Another iocality is noted by both Emmons 
and Wilkes as containing a bed of reddish-brown ore,-which is magnetic. 
It is represented as 2J feet thick at the Tysor place, and as occurring at 
varions other points. The analysie quoted by Wilkee from Emmons, 
gives. 

Peroxide of Iron, 79.73 

Carbon, , 7.37 

Silica, 4.00 

Water 8.80 ; containing 

Iron, 61. 

But the most noted iron locality in Chatham connty is known as Ore 
Hill. Tlie accompanying plate shows the topography and general rela- 
tions, and (approximately) the sitnation of the veins, which are numerous 
and lie at various angles with the meridian and with the horizon. The 
rock is a talco-quartzose slate, knotted and toughened with mnch tremo- 
lite. The ore is limonite, with the exception of one vein near the top 
and back of the hill, which is a hematite, (in part specular), and nineh re- 
sembling the Evans ore. There is much of this ore on the surface in 
scattered fragments, indicating a vein of considerable extent, which, how- 
ever, had not been expoaed. Most of the other veins have been opened, 
but the pits and tunnels were so mnch filled and fallen in that no accn- 
rate measurements could betaken at the time of my visit last year. Bntit 
was easy to see that two or three of them were very lai^, — 10, 15 feet 
and upwards. The ore is very spongy, porous, scoriaceons, botryoidal, 
mammillary, sialactitic, tabular, foliated, dendritic, and of many fantastic 
and nondescript forms. The workmen state that there are large cavities 
(vuggs) in bunie parts of the vuios, 
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The analyBCJ Iwlow are of samples from the 90 feet shaft, nearest the 
hematite vein, and may bo eonsiijered as fairly representative : 

U 25 

Silica 1.43 3.7ft 

Alitinina, 

8e»qiiiuxide of Iron, 62.02 83.69 

Protoxide " " O.H 

Lime, 1,19 

Magnesia, 0.11 

Pliosphoric Acid, 0.00 trace. 

Sulphuric Acid, 0.00 0.7T 

Water, 15.26 

100.00 
Mettallio Iron, 57.41 53.67 

The first of theae analyses was made by Chatard, for Dr. Genth, the 
second by Mr. Hanna. Tliis ore wab worked on a considerable scale 
during the American Kovohition, and again during the late civil war, and 
the irou is re^wrted to have been of good quality ; and it is obviously an 
ore very readily smelted. Tho presence of the hematite vein and the 
proximity of the ball ore, which was euccessfully used as a flux in the last 
working of the furnace, furnish adniiruble conditions for advantageous 
iron manufacture. And it is gratifying to be able to state that there is a 
prospect of the immedifito development of the property by the Philadel- 
phia and Canadian capitalists who have lately come into posEeseion. Ne- 
gotiatiotis for tho complolion of the railroad from Egypt arc nearly con- 
cluded, and fur the tirst time the needed facilities for transportation from 
the mines to the seaboard, and between the different ores and tlie fuel, 
are ahcnt to be realized. 

Besides Mie ores above described, there are many others, of which 
specimens Imve been brought or forwarded to tho Museum, from varioas 
(tarts of the county and region, magnetite, hematite and limonite, repre- 
scntinjt veins and dcpositfi of whose extent I have no information. It is 
worth while to mention two of such specimens, one from Chatham, (be- 
tween I.ockville and Eudor), and the otli«r from the adjoining county of 
Moore, Governor's Crctk, as they are almost the only examples of the 
81>ecic8 of ore calle>.l J^hyk^i-j/ <^<j^ iron siime yet found in the State. The 
former contains i^.l'i! jwr cent, of iron, phosphorus 0,39. 

A fine quality v>f mafrnotic ore, dense, mcttallic and very pnre, is fonnd 
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on the caat eide of Haw Biver and about 2 miles diEtant, at the foot of 
Tjrrrell's MouDtain. on t)ie farm of Mr. Snipes., The vejn has not been 
fully exposed, but is reported tQ> be 3, or 4 feet.: It is in syeiiyte, and has 
an epidotic gangiie. 

The analysis (made by Lobdell) is as follows : 

Silica, 1.62 

Alumina,.. 6.60 

Stagnetic Oxide of Iron, 88.41 

Manganese, 0.56 

Lime, trace 

Magnesia, * 0.S5 

Pho-plioric Add, 0.00 

Sulphur, 0.13 

Metiiilic Iron, 63.49 

A very tine micaceous hemntite in found near the month of Collins' 
Creek a few jniles above, in Orange county. It has not been explored, 
but surface fragments are reported to bo abundant. 

Bat the mcist notable ore bank yet opened in this connty, is that at 
Chapel Hill. It is a very dense, steel-gray, hematite, (specular in part), 
with slight magnetic indications. The accompanying diagram shows its 
relations. The vein is found on a hill one mile north from Chapel Hill, 
and more than 200 feet above the creek at its base. The rock is a gray 
granite and syenyte, but the vein is carried by a mneh-jointed, fine 
grained, ferruginous, slaty quartzit'e of several rods breadth, the iron- 
■ bearipg portion of it, the vein proper, being 7 to 10 feet at the main shall, 
and suddenly enlarging near the summit of the hill, just beyond the 
second shaft, to 25 and 30 feet. The hill top is covered with angular 
fragmentsof the ore of all sizes, up to more than 100 pounds weight. 
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CKap€t/ Mill, Zro/v Mine. 

\ The character of the ore 18 shown by the following analysis : 



Silica, 2.63 

Alninina, 1.68 
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Protoxide of Iron, 2.46 

Seeqnioxide, " 91.24 

Oxide of Mangaaeae, 0.34 

Lime, 0.56 

Magnesia. O.OO 

Phoephoric Acid, • 0.04 

Salphnr, 0.11 

99.05 
Iron, 65.77 

The ore is of notable parity, and the practical tests to which it has 
been subjected have confirmed the indications of the analysis, that it is 
an ore of high grade ; and the quantity is very great. The vein, a^ 
shown in the section, has a dip to the west at an angle which is a little 
short of 90°. A second vein of the same character 5 or 6 feet thick, 
crosses the main vein near the first shaft as shown in the diagram. The 
ore becomes poorer as the vein is followed beyond the summit of the hill 
northward, until at the distance of 150 yards beyond the upper shaft, the 
qnartzite predominates and the ore becomes poor. The distance of this 
mine from railroad is less than 9 miles, and the day is not distant when 
the superior quality of the ore will overcome this sole obstacle in tlieway 
of its profitable working. 

There are surface indications on the neighboring hills, both north and 
south, for several miles, which show that this vein has a considerable ex- 
tension ; and in' fact (t may be considered as a continuation of the hema- 
tite veins of Deep Eiver. And a magnetic ore makes its appearance 
abofit 20 miles northeastward, 3 miles beyond the upper forks of the 
Neuse River in the southeast corner of Orange county, on Knapp of 
Heeds Creek, on the farm of Mr, Jos. Woods. The rock here is clay 
slate, more or lees chloritic and quartzitic, and thin bedded. The ore is 
elatj, aud is in fact; an impregnation of the chloritic argillaceous qnartzite 
with granular magnetite and hematite. The ore is very extensively scat- 
tered over a succession of hills, for about a mile, in a northeast direction. 
The ore bed outcrops at one point for a few rods, where it appears to be 
about 3 feet thick, and has a strike N. 40^ £., and dips at an angle of 70° 
to the northwest. The bed seems 'to ho duplicated towards the northeas* 
tern termination, another line of fragments marking the coarse of a par- 
allel vein several rods to the east of the former. This last is aasociated 
with a bright vermillion red, and a banded, black and red jasper. The 
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ore is of good quality, as will be seen by the following analysis by Dr. 
Genth : 

87 

Silica, 20.38 

Miif;netic Oxide of Iron, 75.61 

Magnesia, , 1.26 

Phoaplionc Add, 0.05 

Water, &c., 2.62 ; wliicli gives 

Metallic Iron, 54.81 

An analysis of another sample (by a difterent chentiet), gavu iron 56.50. 

Hand epecimens of very fine magnetite and specniar ore have been 
brooght to the Mnsenm from many other parts of Orange connty, but no 
information has been received as to their quantity. 

At Mt. Tirzah, in the sontheast corner of Person, near the Orange line, . 
there is a vein of hematite, (specniar) from which iiun was made to some 
extent doring the war. The vein is described as abont 6 feet thick. The 
specimen sent to the Mnsenm indicates a very fine ore, resembling that 
at Biicktiorn. 

The ores of Montgomery and Eandolph belong properly (geologically) 
to the Chatham range ; they are fonnd in the same great slate belt, (Hn- 
ronian), that constitntes the most notable feature of the middle region of 
the state, both geologically and mineralogically. The bestknown of these 
ores is found near Franklin vi lie, Randolph eonnty. And another vein 
has been opened near Ashboro, both of specular hematite. Some of the 
strongest and most highly prized iron obtained during the war came from 
this locality. It was all devoted to the manufacture of shafts and otlier 
machinery for the Steam Rams (iron-clads) and the like. Dr. Emmons 
describes an occurrence of hematite of apparently considerable extent 7 
miles southwcBt of Troy, in Montgomery county ; he says it is free from 
sulphur and a very pure ore. Another occurrence of ore, — magnetite, is 
aoted by him 4 miles north of Troy. It is found with talcose elate, and 
is soft and friable, and contains seams of hematite. 

Iron Ores of Guilford County. One of the most remarkable and per- 
sistent ranges of iron ore in the state crosses the county of Guilford in a 
northeast and eouthwost direction, passing about 10 miles northwest of 
Greensboro, near Friendship. It extends from the head waters of Ab- 
bott's Creek, in Davidson connty, entirely across Guilford to Haw River, 
in Rockingham, a distance of some 30 miles, making its appearance on 
nearly every plantation, and indeed almost every hillside in the range. 
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The ore is granular maguetite, atd is every where titaniferous. It is 
Qsaally rather cuarBe grained aud freqiiontl; aesoeiated with crystals of 
chlorite id small seams and Ecattered bunches. The ore is in the form of 
beds, which partake of all the foldings and fractures and irregnlaritiea of 
bedding to be expected in a region where only the oldest metamorphic 
rocks are found. The depositsliealong, and just west of the line of jnnc- 
tion of what is provisionally set down as the lower and upper Laarentian 
series of granitic rocks, as marked on the map. It may be here noted 
that in coloring the map, this line was pUued a little too far north in this 
region. There is a second, bnt mncU more interrupted range of ore par- 
allel to the one jnst described, and lying a few miles to the northwest, 
I visited this region in 1871, in company with Dr. F. A. Genth, who 
was at that time Ohemidt and Mineralogist to the Survey. 

The entire range was taken into the totir, and specimens carefully se- 
lected from many points by Dr. Gr. for analysis, so as to ascertain the 
average character, as well as to eliminate the local pecnliaritics of the 
beds. Fortunately, an association of Pennsylvania capitalists, the North 
Carolina Centre Iron and Mining Company, had invested largely along 
this range of ores, and had recently had the beds opened by trenching, at 
a great many points, so as to expose very well the general features of the 
deposits. And still more fortunately, the Company had procured the 
services of Dr. J. P. Lesley, now the Director of tlie Pennsylvania Geo- 
logical Survey ; and this distinguished Geologist liad recently made a very 
careful study of the whole range, in all its bearings. I have before me 
his report, and shall give some of the more important points of his re- 
sults. I owe it to the courtesy of the Philosophical Society of Philadel- 
phia, of which D r. Lesley is Secretary, that I am able to use the plates »lso, 
which were engraved for the illustration of his very elaborate and valua- 
ble report. Whatever is found below on the subject of this range of ores, 
in quotation marks, is taken from this report, unless it is otherwise stated. 
It is questioned by many geologists whether all our North Carolina 
metamorphic rocks are not altered Silurian and Devonian, like most of 
those of New England. 1 am glad to have the support of bo eminent an 
sntbority in the view presented in the map published some two years ago 
and maintained in this report, that these azoic and crystalline rocks of 
Middle North Carolina are Archtean of the most ancient type and date. 
" This part of North Carolina is occupied by some of the oldest rocks 
known ; the same rocks which hold the iron ore beds of Harford county, 
Maryland, andChesterconnty, Pennsylvania, and the gold ores of Georgia, 
North Carolina, Virginia and Canada. The gold mines of Gnilford 
county, N. C, are opened alongside of, and not more than ten or twelve 
30 
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miles distant from, the Tiisearora iron belt. Both t!ie gold and iron range 
eontinuonsly, (with one break in New Jersey,) all the way from Quebec, 
in Canada, to Montgomery, Ala. Tlie gold and iron bearing rocks are : 
granites, gneissoid eandatones and mica slates, all very mnch weathered 
and decomposed ; and that to a depth of many fathoms beneath the 
present snrface. The solid granites are decomposed least, theraica slates 
most. All contain iron, which has been peroxidized ani hydrated, in the 
pnices3 of decomposition of the whole formation, and dyes the country 
soil with a deep red tint. The siirfaeo of the conntry is a smooth, soft, 
nndnlating plain, broken by gentle vales, the bottoms of which are never 
more than 100 feet below the plain, and commonly not more than half 
that depth." 

GmLDFOBD Iron Okb Range. 



The local relations and geography of the ore belts are shown in the ac- 
companying map. 
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The two following maps show theore belt on a larger scale, giving the 
names of the plantation9 crossed by the ranges, with a scale of miles, 
which commences at the southwest extremity of tlie beds on a branch of 
Deep Kiver. 

Thus it is Been that the length of the outcrops, air line measure, is 28 
miles. 

Glildford Oee Belt, JSoetiiern Half. 
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Guildford Ore Belt, South ehn Half. 



The mode of occurrence of tlie ore in beds is illustratod by Dr. L. bj 
means of tlie following ideal diagram ; 




Digitize, by Cookie 
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" The beds were deposited like tlie rest of the rocks in water ; deposited 
in tliQ same age with the rocks which liold them; are in fact rock-de- 
posits highly charged with iron ; and they differ from the rest of the rocks 
only in this respect : that tliey are more highly charged with, iron. Id 
fact all our primary (magnetic and other) iron ore beds obey this law. 
They are merely certain strata consisting more or less completely of per- 
oxide of iron, with more or less intermixture of eand and mud, which 
when crystalized, fall into the shape of felspar, hornblende, mica, qnartz, 
&c., &e." 

" The belt of onterop of ore-bearing rocks has a uniform breadth of 
several hnndred yards, and I believe a uniform dip towards the northwest, 
or north-northwest. 

The map, however, shows another ore belt, running parallel with the 
former and at a distance of three miles from it. This is called the High- 
field or Shaw outcrop. Beyond Haw River the two belts approach each 
other, and are believed to unite in Kockingham coanty. This and other 
considerations make it almost certain that the Shaw belt is the northwest 
outcrop of a synclinal basin, 3 miles wide, and that the TuBcarora belt is 
the southeast outcrop. If so, the Tuscarora ore-beds descend with a north- 
west dip to a depth of a mile beneath the surface, and then rise again as 
ore-bads at Highfleld's and Shaw's, thns : 




The locality of the ore beds is indicated by the occurrence of fragments 
of ore scattered over the surface ; and these are the indications by which 
nearly all iron ore deposits are discovered. Large pieces on the surface 
are the best evidence we can possess that the beds are of good size, for 
they have come from those portions of the bed, which have been destroyed 
in the general lowering of the surface of the country. There is no reason 
■why the parts of the beds left under the present surface should not yield 
8B large masses as the parts which have mouldered away." 

As will be readily understood, from what baa been stated above, the 
number of ore beds in the cross-section will be likely to vary from point 
to point along the range. " A large number of rock strata will become 
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ore-beds loeailj. But there will alwajrs Ijo a particular part of the forma- 
tion more generally and estenfively charfjed with great quantities of iron 
than the rest. In other ivords, tlio iron of the formation as & whole, 
is concentrated along one or more lines. This ia evidently the case with 
the Tuscarora Ore Belt, as ie shown in tl'e almost peifeet etraightneae of 
the outcrop of the Sergeant Shaft ore dcd, where its outcrop has been 
opened for half a mile northeast of the shaft. There are two principal 
beds cropping ont on the Teagiie plantation, at the (southwest) end of the 
belt, both verlieal, and about 300 yards asunder." And not only does the 
nnmber of ore beds vary, but they are often very irregular in position. 
This is illustrated by the following section, revealed " in a trench, cut at 
right angles to the outcrop, 50 feet long and 4 to S feet deep." It ia on 
the widow HcCftwisten's plantation. 




" Similar irregularities are noticeable everywhere. The miners say 
that the pitch of the outcrop of the ore bed worked in the Sergeant Tun- 
nel and Shaft, was southeast for some distance down, after which it took 
its regular northwest dip, such as it now has in the shaft and tunnel at 
the depth of 100 feet. Besides which, there are in fact two beds cut in 
this shaft-tunnel, the smaller bed underlying the other, and with a dip 
which would carry the two beds together at some distance beneath the 
floor." 
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"Another instnuL-e ot-eiirson the TrneWood plantation, where the two 
ore-beds appear to be oii]_v 200 jards apart at tlielr oiitcroiis and eeem to 
dip ditfereiil ways, which I explain by reference to the falso surface dip 
of the Sergeant Shaft and bed. The Truehlood eeetion la as follows : 



The Beetiona made at the Shaw plantation (Shaw rangcl fiirnisii a fur- 
ther illustration of theee irregularities. " The ore-bed is fnll 6 feet 
aerobe, solid ore, — a very green, chloritit, mica slale, roek-ore. In this 
run of 800 yards, there are np^parenily two hundred thousand (2ft0,000) 
ions above water level, in tiie one G foot bed. The outcrop rans along 
»the top of ft hill abont 100 feet above the bottom of Haw-River Valley. 
There are apparent variations in the dip, eome of the outcrops Eeeuiing 
to be vertical, whereas the principal part of the mining has already 
shown a distinct dip towards the sontheast and soiitii." The average dip 
of the ore beds of this second range was observed by Dr. Lesley to bo 
considerably lees than that of the Tnscarora beds, as is shown in the 
ideal section on page 2 

The quantity of ore which this remarkable range is capable of yield- 
ing is obviously immense. The number and extent of the beds have 
been noted. Their size varies greatly, aa ig shown in several of the dia- 
grams. " They consist of strings of lens-shaped masses, continu:il!y en- 
larging and contracting in thickness, from a few inches to and S feet. 
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TIio iirincipal beds may be safely estimated oii an average of font feet, 
ati(J in tlia boat mining localities, the average yield of a long gang-way 
may reach ilvo Icot." "It is evident that centnries of heavy mining 
could not cxliRiist it, for each of two or three principal beds may be en- 
tered and mined at fifty places." 

TIiu kind of ore has been stated in general terms as titaniferoiis mag- 
iiulite. More particularly, not only titanium, bnt chromium and manga- 
iivim iiro uniformly present, as will be seen from Dr. Genth's analyses^ 
given betow. " The ore belongs to the family of primary ores, the same 
family to which the Champlain (or Adirondack) ores, the Marqwette (Lake 
Superior) ores, and the ore of the Iron Mountain in Missouri, belong. It 
is very similar to the New Jersey oies, whith are so extensively mined 
for tho furnaces on the Lehigh river. It is a mixture of magnetic crystals 
!ind Kiioenlar plates of scsqutoxide of iron, with quartz, felspar and mica, 
in a tliousaud varying proportions. Sometimes the bed will be composed 
of heavy, tijfht, massive magnetite (or titaniferous magnetite), with very 
little t{uarti!, i!co.; at other times, of a loose, halt-decomposed mica-slate, 
or gneiss rock, full of scattered crystals of magnetic iron, Tho ore is, in 
fa.'t.sulecomposable gneiss rock, with a varying percentage of titaniferous 
mfljinetic and sjweuiar iron ore, sometimes conftitnting half the mass, and 
soiuetimee almost the whole of it." 

Dr. Uenth, who made a sfXHrial chemical and mineralogieal stndy of 
tlu'M) oros, says in his report, published in the Mhiing Hegiti^r, "All 
tho ores consist of mi,\turc6 of magnetic iron with titaniferons hematite, 
or uu-naccanito, probsibly also with nitile (titanic acid), mixed with a 
i-li!.'iitic ininor.il. or a silvery micacious one resulting from ita decon;p>>- 
sili.'U, !?omo of the i^res contain alumina in tlic form of srrannlarpiv- 
IIikIuU', in one or t«\- places in such quantities that they t>ecom? iroe 
oniorv ores, None of the cnustiluents oi-uld be sc]iarated in a s:a:e of 
sHoli purity th.il in «1] cites their true iiiiiKTaKijiii-al djantcler tsSii l?e • 
vori;:<.\i by analysit-," 

■v;! K'^idos ilh\*o i-h:iraiiei;slii' on-s if the l*ei,'» ■iescrilt'd. Dr. Lts^ey 
!iio:.:;.'iis l>ods cf .viiri' il' various sizos, "as cne nf the consiirDei.i e-Ie- 
'.lur.if of the who^- fi-nuslii'!]. Wlisl the exa.-t rclationsliip ca lieie 
■vV.u- \\is to iho uiSi:;-oi:c ore boi5s. I lio n.>t know. En: llie v^-r* .■■-:- 
,"ivp mv^is to lx> slwjiys in tlic inime.iiaie v:,.-:r,;iy i.f ihe ore beds. Th^ 
'!^^J;^•^* exhibhion of ivhre wh:,'h 1 s;iw. is en the I. Scmers piar.^tiijir. 
.■■,. '''■.■.:sl;y ("ixxh. Hoiv ,^:i .•.-^re V-'d tweyiiy feel thick riseiv ncarrr rer- 
;:,■;.'. ,-.;t cf a £""'■>• i'l » lii'.^siiie .■..iivii w-;h fr.-.fi'.l pieees of fnc ?:i:n!- 
-,v„-: .c. T^^■■ w^o'e arptvt .■■] ibis I'.^.-e ^:ves eti iir.prcssioi! iC ti 
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abnndaiice of ore benoath tlio eurt'ace, but do openings on tbe beds which 
have furnished these fragments have been made." 

The following table preeents the analyses of sixteen samples, collected, 
as stated, by Dr. Geiith, along the whole length of this range of ore beds 
in 1871 : 

283930 31338334a530 

SQIcIc Add, 0.76 5.68 0.40 1.84 1.76 1.30 12.75 1.30 36,80 

Titanic Add 18.53 11.67 11.95 18.88 13.85 13.60 15.35 1.27 16.30 

Mag.Oi. Iron, 79.53 72.74 81.89 77.03 7T.90 76 W 57.93 83.63 80.90 

Ox. Hon. and Cobalt,. aSl 0.64 1.03 0.95 1.10 0.96 1.16 0.93 1.56 

Ox. Chominm, 0.46 a48 1.07 0.65 1.10 0.73 1.25 1.43 0.43 

Alnmlna, 1£& 6.08 l.M 3.80 3.54 4 26 5.17 0.55 8.8T 

Hagneals, 3.79 2.61 1.99 3.01 3.41 3.33 4.14 0.75 10.30 

Lime, 0.45 0.« 0.34 0.58 0.51 0.60 0.90 0.14 1.40 

Water, 0.34 0.38 0.77 0.79 0.18 1.86 8.66 

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
MetalUc Iron, 57.68 53.68 59.08 56.21 56.41 55.06 41.95 67.60 21.63 



Silicic Acid, 0.50 1.80 0.74 1.39 0.98 

Titanic Add, 12.27 14.46 13.92 0.78 3.42 

Mag. Ox. Iron, 79.16 74.81 76,80 42.77 46.29 

Ox. Man. and Cobalt, 1.21 1.53 1.30 1.00 1.27 

Ox. C horn ill m, 0.^7 0.97 1.07 0.30 trace. 

Alnmina,... 3.62 2.66 3.82 52.34 44.86 

Magnesia,....*... f. 2.04 3.09 1.80 0.68 3.27 

Lime, j. 1 0.63 0.69 0.55 0.84 0.91 

Metallic Iron, 100.00 100.00 100.00 100.00 100.00 

57.32 54.17 55.61 30.97 33.53 

The following are Dr. G.'s notes in part: "Nos. 28 and 29. K. R. 
Swain, Davidson county. The ores on this place are both massive and 
granular magnetite, with small admixtures of greenish chlorite, mostly 
between the fracture plants, partly altered to the above-mentioned silvery- 
white or brownish-white micaceous mineral, and those in which the latter 
forms a conspicuous constitnent. Both kinds were analyzed ; 28, the 
massive ore ; 29. the micaceous. 

No. 30. Elisha Charles, Gnildford county. The ore is granular, iron- 
black, with small quantities of tlie silvery micaceous mineral. 

No. 31. Widow Cook. The ore is similar to the last, although a little 
more chloritie and micaceous in little patclies tlirooghont the mass. 
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No. 32. John Clark. Tlie ore cloeely reeembles tliat from the Widow 
Oook'e plantatiiiT). 

Ko. 33. Widow Stanly, Sergeant Shaft. The ore is compact, granular, 
iron-black ; it i-hnws rarely octaliedral cryBtals of magnetite, and is as- 
sociated with dark green, (oliated chlorite, especially on the fracture 
planes. 

Kos. 3i, 35, 3G. Widow McCnieten. The greatest variety of ores exist 
at this plantalior. They are peculiar but highly interesting and impor- 
tant. No. 34 is the soft micaceous ore ; 35, the magnetic portion of 34 ; 36, 
ilie non-magnetic portion. 

X(i. 37. W. A. Lcwif, Very fine grannlar ore, with very little ad- 
ini.xtiirc of chlorite. 

No. 38. Levi G. Shaw, Uockingliam. Finegrained, black, slightly 
jnicateous; shows a somewhat stratified structure. 

No. 39. P. Hopkins (Alcorn Farm), Rocliingham. Very tine-grained, 
black, fragile ore, with little admixture of foreign substances. 

No. 40. Granular, reddish ore. It has much the appearance of a gran- 
nlar reddish-brown garnet, for which it has been mistaken, until the 
analysis proved it to be not a silicate, mixed with granular magnetite, bnt 
•coriindum. 

If this and the next should be found in quantity, they would be of con- 
siderable value, as a good quality of emery . 

No. 41. Granular grayish ore. This Is of a similar quality, and is found 
at the same locality ; the minute grains of corundum have a yellowish or 
brownish-white color, and show in many places cleavage fractnres, which 
.give it the appearance of a felspathic mineral. 

From these analyses it is seen that the average of the ten epeeimenB of 
■original iron ore, which represent the whole range for a distance of nearly 
30 miies, is 

Iron 5i.61 per c 

Titanium 8.07=13.24 per 

titanium and iron is=l ; 6.77. 

All the ores were examint 

found to be entirely free from 

As there seems In i i' an 

ores in some qnarterfe, it is wo 

ject of th'j effect of titanic a( 

thority in this country : "Th 

blast fiirriaces ; but makes th 

the Catalan furge; and is of ; 

iiaces. It serves the same pi 



,. by Google 



ECOHOMICAL GEOLOGY. 247 



broHglit in Jarge quantities to Pittebiirgh and the surrounding district of 
Eastern Ohio and Western Pennsylvania, for lining pnddling furnaces 
and to mix with poorer ores in the blast- furnaces. 

The titaniferous magnetic ores of the Ottowa region, in Canada, are 
also brought by a long and expensive route to Pittsburgh, to mix with 
Pennsylvania ores. These Oanada ores are of the same geological ago 
and of the same mineral character as the Tusearora ores under considera- 
tion. There cannot be a question that these Tusearora North Carolina 
ores will command a high price at the iron works of Eastern Penn- 
sylvania. 

The trial of the ore has been made by Mr. Nathan Rowland, at his 
works in Kensington, Philadelphia. Five tons were forwarded for trial 
as lining to puddling furnaces. Mr. Itowland expressed his opinion that 
it stood up three times as long as the Cliamplain ore, which he usee for 
that purpose. The difl'erence is due to the superior compactness of titani- 
ferous magnetite over that of pure crystalline magnetite. I believe that 
mining operations here would be successful, if they were entirely con- 
fined to this one branch of the business, so great is the demand for the 
best puddler'e lining ores." Dr. Lesley says that these ores are "essen- 
tially like those of Northern New Jersey, as to age, situation, consistency 
and general composition," but unlike in this titaniferous quality. " The 
Now Jersey ores seldom possess this property, and in any case, only in a 
low degree. The Canada ore and the ores of South Sweden hold large 
quantities of titanic acid ; even as much, sometimes, as between 30 and 
40 per cent. A small, — very minute quantity of titanium in pig iron, is 
believed to add greatly to its value, increasing its hardness and firmness, 
and its ability to stand wear. The Canadian ores were introduced to the 
Pittsburgh iron works for this end." 

It has been stated above that these titaniferous ores are difficult to 
smelt, "requiring a much higher heat in the stack to decompose, than 
oxide of iron does." Put they labor under another disadvantage, of 
euffering a loss of iron in the process of smelting ; the reason of which is 
that " the only solvents of the titanic acid are the double silicates oiiron 
and lime, or iron and alumina and lime, or iron, potash and lime, &c." 
And of course the more titanic acid, the greater the waste of iron in the 
elag. These Gnildford ores llterefore " have ihe advantage, that, while 
many of tho Canada ores hold 25 and 30 and 35 per cent, of titanic 
acid," those contain less than 14, on an average. And at the same time 
"they have all the advantage which the presence of titanium affords: 
1st. making the ore so firm I hat it is the best possible for lining puddling 
iurrfaees; 2nd, making the iron tougher and harder, like the best Swe- 
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diBli iron ; and ord, imparting a certain quality, (tho caaee of which is 
not yet nnderetuod), which adapts the iron eepecislly for the nisnafactum 
of sleel.'" " The titauized iron ie found to be exceedingly strong, and is. 
need in Europe for armor plates, commanding three times the price of 
ordiiiHry pig iron." Mochet's steel is made from titaniferons ores, for 
the inaiiipiilation and utilization of which, in the manufacture of steel 
and high grade iron, that gentleman has taken out no less than 13 patents 
in England, where Norwegian ores containing 41 per cent, of titanic acid 
are snccoEefiilly employed, as stated by Dr. I^sley on the authority of 
Osborne, 

"There is no question that titanium in iron ore favors the production 
of iron peculiarly suited to conversion into steel. Tlic English steel trade 
has always largely depended on Swedish iron; and I believe that the, 
titaniferons ores of the United States, (and they are far from abundant)^ 
will become annually more and more valuable, on account of tho demand 
increasing for the best iron for stee! making purposes," 

Dr. Lealey refers also to the fact that the ochre-beds already described 
as accompanying the iron ore range, furaJBh a enperior flux for these ores. 
"The ochre must become a fluid douhle-silicate, without rohbing the ore» 
and will carry off the excess of titanic acid." 

An analysis by A, A. Fesquet, which he gives of "this ochre, which 
forms large beds on the outcrops of the more ferruginous folBpathic rocks,'' 
is added : 

Sesqnioxide of Iron, 19.43 

Silica 84,12 

Alumina, 53.21 

Water, &c., &c., 13.24 

So that this ochre will furnish more than enough oxide of iron for the 
slag, and will therefore increase the run of iron. 

I add a few of Dr. Lesley's general conclusions as to the quality, qnan~ 
tity, uses and value of these ores. 

"The quality of ore, although various and suited to at least two- 
branches of the iron manufacture, is of the very tiret rate — none better 
in the world," 

"The soft ores will smelt easily and make mngntficcnt iron ; absolutely 
the very best ; perfectly jualleable, tough and strong." 

" The hard ores will command a high price for puddlers' linings ; will 
be in demand for mixing with poorer ores of other regions," as are those 
of Canada and the Champlain ; "and will have an especial value for the 
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SiemenB and the Bessemer processes, and the steel tnannfactnre generally." 

" The qaanlity of ore is limitlese," 

" It would be the best policy to bring the ores to nature on the spot. 
Small charcoal blaat-fnrnaces and groups of Catalan forges, are possible in 
a country so well provided with wood, and where any amount of labor 
can be got at the lowest price. The geology is all right ; the mineralogy 
is all right ; the region is a good one ; population numerous ; food plenty ; 
labor abundant and ebeap ; railroads at hand." The range is crossed by 
two lines of railroad, and portions of it lie within 5 miles of a third. 

Anolher probable advantage is the proximity of the Dan river coal. 
Although no satisfactory exposures of this coal have been made, yet there 
are good reasons for beHevingthat it is both abundant and of good quality, 
from some explorations recently made by the North Carolina Centre Iron 
and Mining Company, about Stokesburg, and from the results of the trial 
of the coal from the shaft near Leaksville, during the late war. 

The views of Dr. Lesley have been presented at some length, not only 
because, being from another state, and that a large iron manufacturing 
etate, his opinions may be supposed to be given without bias, but chiefly 
becanse of bis emineTice as a geologist and especially as the highest au- 
thority in this country in everything connected with the geology, minera- 
logy and oietallnrgy of iron, 

Any one who has the least knowledge of the present drit^ of the iron 
industry of the world, and of the controlling importance of high grade 
ores, is prepared to realize the immense valne of such deposits as those 
j ust described in Guildford and in Harnett, Chatham, Orange and Halifax. 
For the manufacture of the commoa qualities of iron, England has un- 
equalled advantages in her wonderful Oleaveland beds of fossil ore, and 
her clay iron stones and black band ores, mined in unlimited quantities 
from the same pit with the coal by which it is smelted. But for ores of 
the better class, adapted to the Bessemer and other processes for steel- 
making, and for the better kinds of iron, England ie already confessedly 
dependent, in a large measure, on other conntries. Her principal domes- 
tic resource is the Cumberland red hematites. And nothing could be 
more precarious than the supply from this source. This hematite ia 
compact and mammillary, of a brick-red color, and occurs in pockets and 
irregular masses, of the most uncertain forms, distribntion and magnitude. 
In feet the masses are simply the fillings of cavities of the most irregular 
and lawless shapes and forms which had been dissolved out the paleozoic 
limestones in which those ores occur. So that each mass or pocket has 
to be sought for and mined independently. And but for the introduction 
of the American Diamond Drill, it is difBcult to understand how profita- 
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ble miiuiig could be carried on, after the exhauetioD of the comparatively 
few masses which happen to make an outcrop. These ores are of very 
fine qaalityand commanded the remarkably high price of $9.00 a ton at 
the pit's mouth at the time of my visit in 1873. And the largest heaps 
of ore to be seen at the furnaces of Scotland and England, where mallea- 
ble iron or steel is made, are Spanishred hematites, to procure which, 
Englisli CfLjiitaMias penetrated by rail a .hundred miles from the coast, 
into the province of Bllboa. I happened also to hear of a transaction 
of the|dav before, by which a Scotch firm' contracted for three millions of 
tons of the famous hematites of the ialnid of Elba, so popular with the old 
Eomans, twenty centuries ago. And ii; is well known that English capi- 
talists and iron asflociations aro sendi! ;; their experts and foremost iron 
manufacturcra to investigate the iron n-sonrt-cs of ihiseountry. The ores 
which fix the attention of these experienced Ecientific and practical Eng- 
lishmen, are chiefly of the class under consideration, — the better class of 
iron and steel ores, — the Marquette region, the Iron Mountain, &e. It 
is only necessary that the numerous deposits of such ores in this state 
become known. If we could have a full report (such as the above) by 
Dr. Lesley, on each one of half a dozen iron ore ranges in the state, capi- 
tal would not be long in finding a way to utilize them. 

This Gnilford range of ores has not been traced to its termination in 
either direction, and doubtless other valuable beds will be dis- 
covered; and there are already indications that there are outcrops of the 
same kind of ore as far northeast as Caswell county, some very fine speci- 
mens of magnetite having been brought to the Museum from that 
county. 

There aro also other iron ore localities in Kockingham, which do not 
belong to this range ; for example, near the Virginia line, in a northeast 
direction from Madison ; and again two miles below the month of Smith's 
river, (Morchead's Factory), there is a bed of red hematite iron ore, about 
ten inches thick at the outcrop. It is very dense, heavy and hard, uncrystal- 
line, and almost jiispery, and is no doubt a good ore, judging from its ap- 
pearance. 

Jron Orea of Mecklenburg and Cabarrus.— T^o iron mines of any ex- 
tent, have been worked in these counties, but ore has been fonnd in a 
number of localities. Hand specimens of magnetic ore of great purity 
are frequenty brought to the Museum, and a systematic search would no 
doubt reveal workable beds. Fragments of a very heavy, black metallic 
ore are fonnd in considerable quantities on the farm of Mr. OJco. Phifer, 
three miles from Concord, and some little search was made during the 
war, but not enough to reach any satisfactory conclusion. A few trenches 
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of ono or two feet depth exposed only small Beftms of ore, but of the 
best quality. Some explorations were made also in the southern part of 
Meckleiibnrg at the same time, in the Sugwr Creek neighborhood. Nu- 
merous blocks of a remarkably pnre granular magnetic ore were foiiuil 
scattered over several acres of siirfwceof an oid field, and along tlie public 
road ; and several trenches were cut, which exposed two or three veins of 
one to three and fonr feet thickness. Adequate search wonld no doubt 
bring to light still larger veins, judging from the size and number of th& 
surface fragments. Some twelve or fifteen miles north of Charlotte, in 
the Hopewell neighborhood, a very notable quantity of surface fragments 
of large size are found in an old field and skirt of wo'ids adjacent. This 
ie a specnlar ore in agangne of qiiartzite, not iinliko tliu Cliapel Hill Ore. 
No exposures of the voin, however, have ever been attempted. Speei- 
meoB of a very fine micaceous hematite liave been brought from the upper 
end of this county also, but no information of precise locality or extent. 
The ores of the southern end of this county and of Cabarrus are found 
in the syenyte, so prevalent in the region. 

Jron Ores of Gaston, Lincoln and Catwwha. — In these connties is one 
of tliG most extensive ore ranges in the State. It is also the best known 
and best developed of them all, and has been the principal source of onr 
domestic supplies of iron for a hundred years. Some of the furnaces of 
the region were put in blast during the Revolutionary war. The ores are 
predominantly magnetic, with a variable percentage of hematite, and are 
found in the belt of talcose and qnartzitic states, (snpposed Iluronian), 
called elsewhere the King's Mountain slates. The direction nf this range 
of ore-beds is coincident with the strike of the slates, and is about 
N. N. E. from King's Mountain on the southern border of the state, to 
Anderson Mountain, near the Catawba River, in Catawba county. These 
ores are also mostly of a very slaty structore, and friable. In fwct they 
may be generally described as magnetic and specular schists, being talcose, 
chloritic, quartzitic or aetinolitie schists impregnated with granular mag- 
netite and hematite (itabiritc). These bods have a westerly dip, witii the 
rock strata, at a very high angle, usually nearly vertical. The general 
range of the beds is accompanied and indicated by a line of qnartsose 
slaty ridges, or knobs, the quartzite lying usually to the west of the ore- 
beds, but occasionally on the cast and sometimes on both sides. To Mr. 
O. B. Hanna, who has lately made an examination of many of thu beds 
for the Survey, I am indebted for several valuable observations. He 
states that for a considerable part of the range there are two paralleljheds, 
the more westerly being generally the larger and more productive, their 
thickness rnnning from 4 feet (and sometimes ae low as % feet) to 12; the 
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interval of 12 to 20 feet between them being oeonpied by talcose and 
cbloritic elates, with a Httte ore in Ujors. The beds generally occur 
in lenticnlar masees, or flatlieh disks, wlilch thicken at the middle and 
thin out towards the edges, having nearly the same dip with the bed ; bat 
they do not succeed each other in one plane, their edges overlapping so 
as to throw the npper edge of the lower behind the lower edge of the 
upper. The ore has been generally mined in a very rnde and wasteful 
fashion, the operations seldom penetrating beyond water-level, 50 or 60 
feet, and generally limited to surface openings. The range naturally 
divides itself into two groups of beds, the northern and the southern, the 
one lying motly Tn Lincoln, and the other in Gaston. The most con- 
siderable of the Lincoln beds and the one which has been longest and 
most extensively wrought is known aa the Sig Ore Bank. This is sit- 
uated 7 or 8 miles north of tho C. C. Eaitroad, and, as is usual with the 
outcrops of these beds, is on a hill or broad ridge. There are several beds 
evident, but the scattered and partially filled openings do not furnish the 
incana of arriving at a satisfactory notion of their exact relations. The 
quantity of ore, however, seems to be very great, the thickness of the beds 
at some places being estimated at about 18 feet. The surface of the hill 
is still covered with a coarse dark magnetic gravel, after all the large frag- 
ments have been removed, and several crops of the gravel also, as they 
weather out in succession. Several furnaces and a number of forges have 
been supplied with ore from this point for a long period, Following the 
compass conrse of the outcrops, about N. 20° E., a succession of ore beds 
is encountered at intervals of one or two miles, to the southeastern base 
of Anderson Mountain, — the Brevard Ore Bank, the Robinson Ore Bank, 
the Morrison Ore Bank, which last extends into Catawba county. Tho lat- 
ter ofthese was not much opened until the late war, wbeu the Stonewall fur- 
nace was erected in the neighborhood, and a considerable quantity of iron 
manufactured. The thickness of the beds is given by Mr. Hanna in the 
general statement quoted above, as ranging from 4 to 12 feet. The qual- 
ity of iron manufactured from this range of ore beds has always been 
good ; and all the furnaces on this part of the range were put in blast 
after the war, for the purpoie of supplying a high grade charcoal-iron for 
the northern market. 

Limestone for fluxing is found convenient, in the range of beds which 
accompanies these slates, one to two miles to the west, from King's Moun- 
tain to a point several miles beyond Anderson Mountain. 

A few miles northwest of the last named mountain is a bed of limo- 
□ite 5 or 6 feet thick, which was opened during the war, and furnished 
ore for a Catalan forge erected on a small stream near by. 



,. by Google 



EOOHO&nCAL OEOLOOY. SOd 

.Several mtlea further, in a northwesterly course, — 7 miles southwest of 
I^ewtoii, there is a series of ore deposits, known && the Forney Ore 
Bank, whose inineralogical character and geological relations are entirely 
difterent from those of the ore-heds of Lincoln county. They occnr in 
the Bvenytic belt which will be noted on the map, as lying in a narrow 
zone of S to 5 miles, parallel to the slate belt, across these counties, from 
the great bend of the Catawba River nearly to S. C. The ore is a re- 
markably puru niHgnetite, heavy, black, metallic and nongrannlar, fortho 
moat part. It occurs in irregular masse?, — pockets, which seem to be 
scattered very disorderly through the massive syenyticrock. So that the 
proper way to seek for it is by the miner's compass. The iron mannfac- 
tui-ed Irom it in the forges of the neighborhood, particularly at Williams', 
was in iniich ref^iicst before and dnring the war, being very malleable, 
tongh and strung. All the blooms which could be procured at the naval 
works in Charlotte during the war were nsed for the mannfactnre of 
shafts for ironclads and bolts tor the cannon of the coast forts. At apoint 
6 or 7 miles northeasterly from this, is the Barringer Ore Bank, which is 
some two miles southeast from Newton. This ore is of the same charac- 
ter and geological relationshipsas the last. Some of the ore is more granu- 
lar and it is occasionally disseminated in grains in a light colored, granitic 
gangue. Several thousand tons of ore were mined hei-e during the war. 
The openings which extend in a donbic .line about 100 yards, did not 
penetrate more than 15 to 20 feet ; so that no proper development of the 
deposit has been made. The vein is apparently nearly vertical, but it 
was not sufficiently exposed at any point, on account of the filling up of 
the pits, to give an opportunity for measurements of size or dip. But the 
ore is of the best quality ; and the distance from railroad is only about 2 
miles. There is also another deposit in Lincoln comity which does Dot 
belong to the series of beds above described. It lies about two miles 
east of Lincolnton on the plank road, and is traceable some hundreds of 
yards throngh the forests by the surface fragments, which are wfdely 
scattered. The ore is limonite. No exposures of the deposit have ever 
been, made, but the quantity must be considerable. Magnetic ore, no 
doubt belonging to the regnlar ranges of ore-beds, is found at other points 
in this county, notably on Major Graham's place, 1 or 5 miles north of 
the railroad, but no mining has been done here. 

The lower part of the great iron range under eoQsideration is mostly 
found in the southern half of Gaston, as the upper was mainly limited to 
the northern part of Lincoln. The cre-beds which have been opened 
and wrought are all found south of the South Fork of Catawba, and of 
its principal tributary. Long Creek, in the neighborhood of King's Moun- 
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tftiQ and its spurs, and affiliated ridgeB. Tlie roclie here are the same bodr 
of elates, — talcose, argillaceone, qnartzitic (itacolumito of Lieber), which 
cany tbe ores of LidcoId. And the moat prominent ore-beds of the 
King's Monntain region are of the same character as those of the same 
range already described, — grannlar, slaty, but with a larger admixtnre of 
hematite, and so having a decidedly red streak. These ore-beds appear 
to constitute a double parallel range, the divisions much more widely 
separated than in Lincoln. The Yelloio Ridge Ore Sank, on the most 
southerly outcrop, al the western base of King's Mountain seems to be- 
long to the eastern division. The bed here, which has been extennively 
wrought, and waa penetrated to a depth of 120 feet, is reported by Mr. 
Hanna and others to be 16 feet thick (occasionally 40), with a steep wes- 
terly dip. Hanna says of the ore, "it is notably magnetic but. more ' 
highly peroxidized than that class of 'gray ores' generally." It is finely 
disseminated in a talcose gangne, being strikingly like the ores of Lincoln 
county. At the western base of Crowder's Mountain, in a northeasterly 
course, on this range, is the Fnlenwider ore-bed, on the headwaters of 
Crowder's Creek, and near the forge ; and still further in the same direc- 
tion Mr. Ilaniia speaks of a field wlitcli is covered thickly withfragment» 
of ore, altliough no bed has been exposed. 

There is also s notable succession of parallel beds of maglwliferouB 
arenaceous slates in a nearly vertical position and with a BOrtfieast strike, 
on the summit of Crowder's Mountain. 

The following analyses of several samples of these Crowder Mountain 
ores have been famished by Hanna : 

42 43 44 45 

Silica,* 11.03 23.14 9.27 2.58 

Peroxide of Iron, 72.00 58.36 75.17 84.53 

Protoxide .>f Iron, . .... 3.03 5.40 2.68 1.30 

Sulphide -.t Iron, 0.09 0.12 0.20 0.02 

Sulphuric Acid 0.02 0.12 0.01 0.01 

Phosphoric Acid, 0.05 trace 0.02 0.07 

Loss by heating, 1.65 2.78 4 02 11.88 

Metallic Iron, 52.02 45.13 54.80 59.29 

Tlifse analyses show a high grade of purity. 
No. 42 is from the slaty beds of the Pinnacle. 

'And a small percentage of 1 itanic Acid, 
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There are other beds or veioa of iron ore on the east side of Orowder's 
Mountain, one of which, about a mile distant, a friend reports having 
traced two miles by its outcrops ; bnt no openings have been made here. 

There are three notable ore-beds on the western division of this part 
of the range, on the lands known as the " High Shoals.*' The; are the 
Fergttwn, the LUiaon and the Coatner ore banks. The first is the most 
southerly. It is a pirannlar magnetic ore, with much iron pyrites, which 
has been Miperficially changed to limonite. This bed has l^eon long 
worked, but the snlphnr has always lowered, more or less, the quality of 
the iron made from it. The Ellison ore bank is abont a mile northeasterly 
on the range. This has been worked for s great while, and has furnished 
an immense amonnt of ore. Its quality is very high. 

The heavy iron castings for the Kolling Mills at High Shoals were 
made from the furnace hearth, and, ai^er seven years use, uhow scarcelya 
signof woar; and car wheels made of this iron were very extensively 
ased during the late war, and were found by all the railroads which used 
them, "equal to the best manufactured from the Salisbury iron," as testi- 
fied by the Superintendents and other officers of the most important lineSf 
on some of which " as many as 2,000 car waeels, made principally fron> 
this iron, were in use" at onetime. "In castings where strength and 
durability are specially required," it is prononnced by several of those 
officers most familiar with it, as " having no snperior," This ore is a slaty 
granular magnetite, with much hematite, and generally has a very red 
streak. The slate contains actinolite, as well as some chlorite and talc. The 
bed has the strike of the enclosing slates, K. 20° E., and a steep westerly 
dip, nearly vertical, and a thickness of twelve to eighteen feet; it has 
been worked to a depthof mure than 100 feet, and at this level is eighteen' 
feet thick. 

Tlie Costner Ore Banh is abont three miles in a northerly course, on 
tlie sanio line, and one mile east of the furnace ("Long Creek"). Tbi* 
has more of the seemiug of a vein, from its associations and general 
character. The rock is granitic and eyenytic, and one wall is a bed of 
crystalline limestone, twelve feet thick. The ore is avery dense, metallic- 
and subcryetalline magnetite, and is very free from impurities, as will' 
be seen from the analysis below ; and the bar iron made from it is very 
tough and strong. The vein is ten to twelve feet thick; and it is reported 
by the miners who last penetrated it, at a depth of over 100 feet, to be 
above twenty feet thick. 

There are two other important ore beds im this tract, — " High Shoals," 
but they do not belong to the regular raiigo ot ore beds which wo have 
been considering, being out of their line to the west, and of a very dif- 
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ferent churacier. The ore nearest to the line of the dcpoEits last deecribed 
is the Mountain VreBank. It is on a high ridge, or mountain Epnr, 
(Whetstone Mountain) 2 or 300 feet above the level of the general lerel, 
and flome two miles west of the Fnrgeaon Ore Bank. It is a regnlar vein 
of liinonite, fibrous, radiated, msmmtllary and cellular; aportion of it a 
dirty blni^'black, earthy maee, with a dieposition to break out in small 
angular fragments, — evidently manganiferons and derived by decomposi- 
tion from the carbonate of iron. The vein is four to eight foet thick, aeeo- 
ciated with a heavy quartz vein, in a qnartzo-argillaceons slate, and has a 
strike N. 35° E., and which does not vary more than 1° to 5° from the 
vertical (towards tiic west). It in remarkably pnro and will no doubt 
become valuable in the manntactnro of Spiegddaen. The second vein 
the Ormond Ore Bank, is in the slate belt also, and is probably a vein, 
(no exposures of it were visible on account of the filling np of the pits). 
It has been worked quite extensively before and during the late war ; and 
the iron has a high reputation in the region. It is specially preferred for 
wagon tires, and is said to outlaet those made from any other iron. The 
vein is reported to be 8 to 15 feet thick. The strike is N. 35* E. The 
ore is fine granular, of a dirty brownish-rod color, and mnch of it is fria- 
ble and easily falls to powder. This ore Is manganiferons like the last, 
and is a hematite, which is partly hydrated and limonitic, (tnrgile %) 

The following analyses, by Dr. Genth, will show the high character of 
these ores : 

46 47 48 49 50 

Magnetic Oxide of Iron, 92.18 69.64 82.14 86.66 88.56 

Sesquioxido of Iron, 4.30 

Oxide of Manganese, 0.28 0.53 5.12 5.17 

Alumina, 0.44 0.96 

Magnesia, 2.23 1.30 0.27 0.30 

Lime, 0.35 0.25 0.37 

Silica and Actinolite, 4.34 23.80 4.47 1.42 0.84 

Water, 0.18 12.86 6.28 4.76 

Iron, 66.75 53.44 57.50 60.66 61.99 

Dr. Gr. adds: "These ores contain neither sulphur nor phosphorus." 
No. 49 contains a trace of cobalt. No. 43 is the Costner ore ; No. 43 
the Ellison ; Noa. 48 and 49 represent the fibrous limonite, and " man- 
ganiferons limonite, resulting from the decomposition of siderite," of 
the Mountain Mine ; and No. 50 is the Ormond ore. 
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There are five furnaces oti this range of ores, one on the High 
Shonls tract, — the sonthern part of it, and fonr on the northern. 
Oue of these lias been in operation between 90 and 100 years, the 
others SO, 60 and less, down to 12 years for the last and nioet nortiiern, 
— the Stonewall, at the base of Anderson Moantain, built dnring the war. 
These are all charcoal -fur iiaeee, of a capacity ranging from 3 to 6 tons. 
And there are manj Catalan forges, both in these and the adjoining 
counties, which have long supplied the local market, and with a much 
better gii&lity of iron than could be gotten in the general iron market of 
tlie country. The belt of limestone, which forme an unfailing term of 
the King's Mountain slates through their course, lying generally about a 
mile west of the iron ore-beds, and the abundance of timber and water 
power have furnished the most favorable conditions for the cheap prodac- 
tion of good iron. And the itacolumitic sandstone of the series fnrnisheB - 
excellent material for hearths, a "firostone" much superior in dnratHlity 
to any fire brieks procurable. 

Iron Ores of Yadkin, Surry and Stokes. — The ores of this region 
occupy a relation to the Pilot and Sauratowu Mts. similar to that of the 
Gaston and Lincoln ores to the King's Mountain range. They are found 
along the base and among the spurs and foot hills of the range. And 
like them too, these deposits divide themselves into two groups, geo- 
graphically, one in Stokes and the other in Surry and Yadkin. They 
are all magnetic and granular, but differ, in the two groups, in their 
mode of occurrence. In the latter case the ore is disseminated in grains, 
for the most part through mica slates mid gneiss rocks, and the earthy 
and rocky matter often bears a large proportion to the ore and requires to 
be separated by stamping and washing before it is sufficiently concen* 
trated for the forge. The rock is generally decomposed to a great depth 
and the grains of ore are easily separated by very rude and cheap means. 
The ore-beds of this group have been long known, and have been used 
to some extent as a source of local supply of iron. They wore described 
by Dr. Mitchell in 1842, as follows; " There is a series of beds extend- 
ing in a northeasterly and southwesterly direction from the Virginia line to 
the Yadkin Eiver, There are also some beds on the south side of the 
river." An example of this magnetiferous gneiss, and of the mode of 
occurrence and the method of mining, concentrating and reducing the ore 
is seen on Tom's Creek, in Surry county, a few miles northeast of the 
Pilot Mountain. The decomposed gneiss of the ore-bed has little ap- 
pearance of an iron ore, and is in fact distinguishable mainly by its su- 
perior weight, the grains of magnetite merely replacing, in varying pro- 
portions, the mica and hornblende of the rock. And consequently the 
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bedd are not defined at all ; the rock ia worked in any direction where it 
is found to pay, and the excavations are made in tho most irregular and 
nndefinablfi fashion. 

Another ore-bed and two forges (Hyatt's), are fonnd on the west side of 
Ararat River, near the month of Bull Bnn Greek. This ore-bed is nearly 
west of the Pilot, in a light-colored slaty gneissoid sandstone. A third 
ore-bed, which has been worked for many yeara, known as Williams', is 
four miles northwest of Kockford. The rock is a hornblendic gneiss, and 
the mode of occurrence of the ore is very much as on Tom's Creek, 
but it is more disposed to gather into bunches and pockets and solid 
masses. The iron made from the ores of Surry has a good reputation in 
the region ; they are apparently very pure. On the south aide of the 
river, there is a series of ore-beds rucning from tho river in a southwes- 
terly course to Deep Creek, nearly across the county of Yadkin. There 
are a number of mines here, the most noted of which are the Hobson 
Mines. The ores are very much like those on Tom's Greek, but the 
beds are better defined, and tlie ore more concentrated in definite strata. 
The analyses below, by Dr. Genth, will show the character of the ores 
of this county ; 

SI S2 53 M 65 56 S7 98 

Mttg. Oxide otlrOD, 93.61 55.87 56.13 71.68 74.43 8630 70.61 T9.7B 

Ox.Uuu, 0.1) O.BS tnca trftce 0.04 trace O.iS 0.81 

Oxide of Copper, 0.10 0.09 0.05 O.IO O.Ot 0.09 O.IS ai8 

AUuntaa, 0.20 0.4S 1.88 3.48 0.98 0.75 0.68 1.30 

Hignwla 0.S6 1.04 0.19 0.10 0.35 0.77 aW 0.98 

Ume, 0.«i 8.14 0.36 0.57 0.60 0.70 1.S4 0.82 

SIUml, Actfnollte, Epldote, Ac,... 4.63 37.34 40.00 34.63 33.16 10.83 34.38 14.46 

PhoBphoric Add 0.05 O.OS trace traca trace 0.09 0.13 0.10 

fiolpbtir, 0.02 trace trace trace 

Water.&c, 0.34 O.TO 0.S7 0.45 0.88 1.46 L75 



67.79 40.46 40.65 51.83 63.93 63.5S 51.13 57.76 



The Hobson ores, seveml beds, are represented by Nos. 53, 54 and 57. 
These ores have been osed in the forges of the neighborhood for many 
years. The ore-beds are in the northern part of the county, but others 
are found southward of them, and are represented by the other analyses ; 
and the ores have also been used in the blomaries of the neighborhood 
for a long while. The other beds represented in the table are the Sand 
Bank (51), Black Bank (52), Hutchins' (55), Upper Bank (56), and 
Shields' (58). At East Bend also is an ontcrop of magnetic ore, which 
is coarsOjf granular, and more free of rocky matter than most of the other 
deposits ; but it has not been operated. 
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This range of ore-beds extends southward across the South Fork of 
Yadkin Bjver into Davie county, where the ore still preserves the same 
characteristics aa in the above mentioned countieB, bat of the eiLtent of 
the beds and their distribution, I have no definite information. 
The northern or Stokes group of the range lies on the east, (north) side of 
Dan Hiver, and within 2 and 3 miles of Danbury. These are collected fur 
the most part id a group of parallel beds, in a dark to black and greenish- 
black micaceous and hornblendic gneiss, the beds being very well defined, 
and the ore concentrated in certain definite strata, and in the case of the 
Bogers Ore Bank, it is aggregated into considerable masses of pnre gran- 
□lar.ore, of very coarse grain. This bed is 8 feet thick and has been 
"worked on a considerable scale ; and an excellent iron was smelted in the 
furnace at Danbury during the war. Another bed reported to be 10 feet 
thick has been opened about half a mile east of the last, and two beds, (one 
of them 4 feet thick, the other not opened), have been discovered at different 
times within 300 and 600 yards of it, on the west. The ores are all mag- 
netites, with sometimes a small admixture of hematite. The following 
analyses are by Dr. Genth : 



Oxides of Iron, 92.47 

Oxide of Manganese, trace 

Alumina, trace 

Magnesia, 0.20 

Lime, 0.13 

Phosphoric Acid, 0.00 

Actinolite, Ac, 7.20 

Water, 1.88 

Metallic Iron, 65.34 61 .74 57.13 49.03 

The pnrity of these ores is conspicuous. Phosphorus is wholly want" 
ing. Some samples contain a small percentage of pyrites. Manganese 
appears as only a trace m the analyses, but it must exist in larger propor- 
tions in some parts of the bed, as spiegcleisen is occasionally an accidental 
product. The above specimens of ore are all from the Itogers Ore Bank. 
There is also a small outcrop of Hmonitc in the vicinity of tho Kogers 
bed, of which Dr. Geoth's analyses gives the peroxide as 31.36 percent.; 
phosphoric acid 0.44. There are other outcrops of magnetic ore in the 
county, a notable one on the south side of the Sauratuwn Mountainc, 
among the head waters of Town Fork of Dan River. It is evident that 
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85.09 


79.71 


67.66 


trace 


trace 


trace 


0.70 


2.27 


0.17 


0.16 


0.17 


0.23 


0.29 


0.31 


0.19 


0.00 


0.00 


0.00 


13.76 


15.66 


31.75 
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here is an important iroQ range wbicli must be2ome a centre of manntac- 
tnre for the higher grades of charcoal iron whenever transportation shall 
have been provided, either by railroad or by the opening of the naviga- 
tion of the Dan, which ie very feasible. The proximity of the Dan liiver 
coal beds is another advantage, which may prove of the highest importance, 
whenever theec beds shall be opened. 

There are in the Maseum several very line specimens of magnetic ore and 
micaceous hematite, from (Forsylbo county,) the neighborhood of Salem* 
south and west ; which make it probable that there are valuable ore de- 
posits in that section ; but no definite information of their extent is in 
hand. 

Iron Ores of Burke, CaldweU, tfec. There are many valuable beds of 
limonito in a range extending in a northeast direction from the northeast- 
em foot-hills of the South Mountains into the Brushy Mountains, — from 
Jacob's Forlc of Catawba River, near the eastern border of Burke, across 
the Catawba, and by way of Gunpowder Oeek, to the waters of Middle 
Littlo liiver near the eastern border of Caldwell; and boyond, near 
Bocky Crock, in Alexander, and even on the northern slopes of the 
Brnshy Mountains in Wilkes, the same ores occur, being nndistingnisbs- ' 
ble.in appearance, and of identical lithological relations. These ores^ 
are associated with the peculiar kyanitic bydro-mica schists, and purplish 
paragonite schists, which characterize the region. 

There is a bed near the town of Hickory, reported to be 5 or 6 feet 
thick ; and 3 miles west, at Propst's, are a number of pita from which a. 
quantity of ore was obtained during the war ; and at the distance of 6- 
miles, on the lands of Mrs. Townsend, a bed was opened somc'thirty 
years ago, and the ore, in considerable quantities, smelted in the Shuford' 
furnace in the neighborhood. The beds are not exposed in either of these- 
cases, the pits being filled np. The ore w!is mixed with the magnetite- 
obtained from the Barnnger Mine near Newton (already referred to), and 
the iron so made is reported to have been of good qnality. 

Iron was also made on Gnnpowder Creek, Caldwell county, 30 or 40 
years ago, from a similar series of limonite bods. The quantity of ore ia 
reported as large. The beds on Middle Littlo River. 12 miles southeast 
of Lenoir, were worked nearly 50 years ago, and the ore hauled 7 miles 
to Beard's furnace, on the Catawba River. The outcrops are traceable 
on the slopes of Mclntyre's Mountain and Bald Mountain, near Mr. 
White's, oil Miry Branch, for a distance of 2 to 3 miles, the outcrop on 
the former being abont 3 or 4 feet, nnd on the latter 8 or 10; and it is 
reported that at some points the tliickiiess is more than double the above 
figure. There is every surface evidence of abundance of ore. Being a 
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tnountainona region, timber for fnel ie abundant, and water power aleo; 
and the proximity of magnetites and hematites, to be presently mentiop- 
ed, completes a very favorable combination of circumstances for the ee- 
tablishment of iron mannfactnres. 

Specimens of magnetic ore are of frequent occurrence in Burke county, 
and the western part of Catawba, of which there are several very tine 
examples in the Musenm, — sent, one from a poiot near Hickory, and an- 
other from near Morganton, &c., but nothing is known to me of the . 
qaantity or Bpecial mode of occurrence. On Steele's Creek also in the 
northwestern part of Bnrko county, there is an ontcrop of magnetic and 
hematite ore of the best quality. The bed or vein has not been exposed, 
and the quantity cannot be safely conjectured. It occurs on a spur of 
Brown Mountain on the land of Mr. Estes. Limonite also occurs in 
Brindletown, among the spurs of the South Mountains. 

A bed of superior magnetic ore occurs on Warrior Creek, not far from 
Patterson, Caldwell county, and within a mile of the bend of the Yadkin 
River. It is traceable liundreds of yards by large surface fragments of 
a fine grained heavy metallic ore, remarkably free from rocky admixtures ; 
and a similar ore is reported as occurring in large mass a few miles west 
on Mulberry Creek. Another very lino ore, a shining metallic, slaty 
hematite, of great purity, is found a tew miles above on the spurs 
of the Blue Ridge, flanking the Yadkin River, in a cove known as 
Richlands. The smooth faces of the slaty masses of ore, as well as of 
the walling slate?, are sprinkled quite thickly with small shining octahe- 
dral crystals of magnetite, many of which have been converted into 
hematite, constituting a fine example of martite schist. The bed at this 
point outcrops only a few inches in tJiickness, among the tbiu bedded 
and shaly, argillaceous and arenaceous micaceous slates of Linville, which 
show themselves in force along the flanks of the Blue Ridge in this sec- 
tion. The analysis of this ore, by Hanna, is as follows : 

63 

Sesquioxide of Iron, i 96.14 

Snlphide of Iron, 0.08 

Sulphuric Acid, 0.01 

Phosphoric Add, 0.00 

Manganese, trace 

Silica, 2.25 

Alumina 0.8Z 

Water, &c., 83 

Metallic lion, 67.32 
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In the same neighborhood, on the farm of Mr. J. CurtiB, on the banks 
of the Yadkin River, 7 or 8 miles above Patterson, is a heavy ledge of 
titanifcioue iron ore in a massive, f^ranular, talcochloritic gneiss of a 
light greenish-gray color. The ledge is exposed in a cliff rising sheer ont 
the river, and again iii the steep face of a liill 150 yards distant. The 
exposure is not lees tlian 12 to 15 feet thick, and the surface is covered 
with heaps of angular fragments of all sizes, np to a hundred pounds 
and more. The bed also contains a small proportion of sesc^nJoxide of 
chroininm, amounting, according to Hanna, to 0.10 per cent. 

Some 10 or 12 miles northeast of this point, on the flanks of the Blue 
Eidge, near Cook's Gap, in the edge of Watanga conoty, oeenra another 
ontcrop of the specular (martite) schist of Richlande. The bed at this 
locality, which is called Bnll Bnfiin, is reported to be 3 or 1 feet thick at 
the outcrop, and the neighboring and enclosing rocks, granular qaartzoee 
BchiQts and other characteristic schists and slates of the Linville belt, are 
of^en Impregnated, as well as the ore schist itself, with fine to coarse crys- 
tals of magnetite and martite. The ore so exactly resembles that at Rich- 
lands that it is impossible to distinguish them. There is also an outcrop 
of limonite near the same point, of which the Museum contains a speci- 
men, but I have no information of its extent. The quality of this ore is 
so high as to justify an exploration of this promising outcrop, and indeed 
of the whole range ; which however does not stop at this point, but fol- 
lows the line of the Bine Ridge for a distance of 75 miles, showing itself 
in the notable magnetiferous and martitic schists of Fisher's Peak, near 
the Virginia line, on the Surry-Alleghany border. 

In McDowell county there are several beds of limonite. These are 
mostly aggregated along the top of LinvilleMountain, southern part, and 
the western slope, near the foot, and in the spurs of the southern end. 
One of these ore-beds was worked by Mr. Conolly tweaty-five or thirty 
years ago. Another bed, Fleming's, was opened also, 2 or 3 miles 
south of Linville, on the slope of Graveyard Mountain ; the ihicknesB 
appeared to be 2 to 3 teet. These Linville limonites made an inferior 
iron when worked alone ; Ijut mixed with the magnetites and hematites 
of the region, they woild become available for the manufactnre of good 
metal. There are urt:e ui the last named species in the Linville River 
region, of which however, I have seen hand specimens only. 

The limestone beds of the same belt, in North Cove and along the 
flanks of Linville, arc conveniently located fur furnishing a finx, and the 
forests of these mountains will furnish indefinite quantities of fuel. 

Ore Mountain, one mile west of Swannanoa Gap, (and therefore just 
over the Buncombe line), is named from the occurrence on its flanks of a 
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bed of limouite, which doubtlesB belongs to the iron ore range of Linville. 
The bed is not well exposed, but 3 or 1 feet of tbicknesB are visible on 
the steep escarpment, and largo masses wliich liave broken off, are fallen 
down to s lower point on the slope. 

Iron Ores of Mitchell and Ashe. — In Mitchell county is found one of 
the moat remarkable iron-ore deposits in Korth America. It lies on the 
western slope of the Iron Mountain, (a part of the Great Smoky range), 
in the northeast corner of the county, 3 miles from the Tennessee line, and 
about a mile from the rapid torrent of Elk River, tbo principal sfflnent of 
the Watauga. It has been long known as the Uranberry Ore Bank, from 
Cranberry Creek, which flows at the foot of the steep monntain spurs, on 
which it outcrops. The prevalent and characteristic rock of the monn- 
taine in tins locality is hornblende slate and syenyte, and it is on the 
northern margin of a mountainous ledge of snch rocks, that the ore-bed 
occurs, gray gneisses and gneissoid slates coming in beyond in immediate 
enccession and association, in part. 
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Cranberry Ore, So/lh^ 

The ore is a pure magnetite, maBBive and generally coarEe-Krannlar, 
and exhibits strong polarity. It is associated with pyroxene and epidote, 
in certain parts of tlie bed, as Ehown in the appended diagram, Tba 
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Steep slope of the mountain gorge and ridgea which the bed occupies, are 
covered with blocks of ore, often of hundreds of pounds weight, and in 
many places, bare vertical walls of massive ore, 10 and 15 tbet thick, are 
exposed, and the trenches and open diggings, which are scattered, with- 
out order, over many acres of sDrfiiboj every where reach the Solid ore 
within a few feet of the snrface. The length of the outcrop is about 
1500 feet and the breadth 200 to 800,-600 in the section given in the 
diagram. A large quantity of ore has been qaarried and smelted here 
during the last two or three generations, bnt Mo miWny has been done, 
the loose and partly decumpoeed and disintegrated masses of ore and 
magnetic gravel mi^ed with the surface earth, having been preferred by 
the ore diggers, as being more easily obtained, and much more readily 
stamped and granulated for the forge fire. The quality of the ore will 
best be seen by reference to the following analyses : 

64 65 66 67 68 

Magnetic Oxide of Iron, 94.37 91.45 85.59 80.77 91.89 

Oxide of Manganese 0.26 0.06 0.24 1.42 0.32 

Alumina, 0.42 0.77 0.11 0.53 1.08 

Dme,....' 0.43 1.01 0.72 1.06 

Magnesia, 0.36 0.53 0.33 0.23 

Water, 0.44 1.53 8.21* 1.15 

Silica, Pyroxene, &c-, 4.16 5.74 11.48 9.08 4.02 

Sulphur, 0.26 

Piiosphoric Acid, trace 

100.00 100.00 100.00 100.00 99.95 
Metallic Iron, 68.34 66.22 61.98 58.49 66.53 

The first four of these analyses are by Br. Genth, who says " the first 
three samples contain neither titanic acid, nor phosphorus and snlphnr, 
the foarth contains a trace of phosphoric acid." 

No. 68 was made in 1869, by Frof. Chandler, of Columbia College, 
New York city,' who remarks: "This is the best iron ore I have ever 
analyzed. It is very rich in iron and very free from enlpbur and phoa- 
phoruB." The smiths and farmers of the region will use no othor iron, 
if the Cranberry can be had, and they willingly pay fifty per cent, more 
for it than any other in the market. The softness and tonghne^s of this 
iron is very remarkable, and its tensile strength, as tested by the United 
States Ordnance Department, ranks with that of the best irons known. 
The blooms from the Cranberry forges have been extensively used' in 
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BalUmore for boiler irOD, and commanded fifteen dollars a ton above tbe 
mBrket. In quality it is unenrpaeeed by sn; iron in the world. And in 
regard to quantity, the bed mnsb exceeds tbe ^reat depoeite of Missouri 
and Michigan, and at least eqnals anything in the Ohsmplain re^on. So 
tliat it has not probably an eqaal in this coantry. It has been recently 
sold to one of the leading iron manQfactnring companies of Pennsylvania, 
tat ^7&,000, and when they ahall liave completed the branch railroad, 
thirty miles in length, from tbe ore to tbe East Tennessee & Virginia 
Sailroad, no doubt the iron world wiT! bipa to hoar of the deposit in a 
practical way. 

The topographical sketch of this ore-bed was taken rapfdl; uid roughly, 
with a mountain level and pocket baroim-ter, and of course lacks MHuacy 
of detail, bat tbe main features and uiitHsurements are approzimateljr 
exact. The epidote is not entirely conliiied to a single stratnm, or part 
of tbe bed, being mixed to some extent witb the pyroxenic rocky gangue 
wbicli most abounds towards the western side of the vein. 

There are other maguetic ore-beds in the neighborhood of less extent. 
One is said to occur along tbe face of the same (Iron) mountain between 
one and two miles eastward : and several others at tbe distance of six to 
ten miles in a sontbeastdireclion. Northwestward also, beyond the State 
line and within a few miles of it is a number of ore-beds, mostly mag- 
netic — one limonite; indeed it is evident that there is an extensive range 
of iron ores in this region, which are of tbe highest quality, and must one 
day attract a large capital for tlieir development. Peposits of ore are also 
found in other parts of the county; but like tbe last named, they are 
known only by their onterope. One of these is a bed of magnetite, on 
the lower elope of Little Yellow Mountain, at Flat Rock. The ore is 
quite like the Cranberrj', of equal purity apparently, and strongly polaric. 
Some large blocks are found on the surface, weighing several hundred 
poands, but no vein or bed of more than one or two feet, has been ex- 
posed by the flight et!brt at trenching recently made. Frequent speci- 
mens of menatcanite are also found at the same locality. 

A bed of limonite occurs three or four miles northwest of Flat Kock, 
recognizable by a profusion of surface fragments, but no explorations bavo 
been made. On Rock (Jreek, beyond Bakersville, at the foot of the 
great Hoan Mountain, are also several beds of magnetic ore, of which 
hand specimens resemble tbe Ci-anberry ore, and the geological associa- 
tions are also tbe same. Of tbe size of the beds I have no definite intbr- 
mation, except in regard to one near the mouth of Big Bock Creek, where 
a little trenching has been done, and a few small veins or beds of irregu- 
lar shape, and one or two feet thickness, were touched. The rock ia 
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gneise, ej-enite and dolerjte, much dccompoBed superficially. Other 
larger deposits are said to exist near the head of the same etream. Near 
Bakersviile, also, I have seen email outcrope of limonite. 

In Ashe county, in the northwest corner of the State, there are some 
important ore deposits, on the waters of North Fort of New River. 
They lie chiefly north and northeast of JeflTerson, on Horse Creek, and 
Helton Creek, On the former creek tliere are two beds of ore, both 
coarse, granntar, highly magnetic and polaric, in gn^SA aad ejenyte. 
The gangiie is largely pyroxene and epidote. One is on a high moun- 
tainous ridge, some 500 feet above, ao4 on the west side of the creek, and 
two miles from the river, M- Hsmpton's ; the other on the east side, at 
Oraybill's. Both u« traceable many rods by luimGrous surface fragments 
which indicate heds of considerable extent. 

On Helton, six or eight miles east of the last, are still larger deposits, 
ot very pnre magnetic ore, which has been long used in the forges of the 
neighborhood. The ore is a coarse-grained and very pure magnetite, one 
of the beds of which is reported to be eighteen feet in thickness and 
another nine feet. This is manifestly an iron region, and worthy of a 
thorough investigation. 

There are many other localities in this region from which hand speci- 
mens have been brought to the Museum ; as for example, Cove Creek in 
Watauga, which has furnished both magnetite and limonite, and the neigh- 
borhood of Flat Top Mountain, where a titaniferous ore Is found. 

Iron (Jres a/the French Broad. — There are several localities on the west- 
ern slopes of the Black Mountain, on the head waters of Ivy, in llie eastern 
edge of Madison where magnetite is found in considerable surface masses, 
though no explorations have been made. A bed also of titaniferous iron 
occurs here near the public road, and about midway between Ashville and 
Burnsvilte. The prevalent rock of the region is gneiss, with much horn- 
blende slate and syonyte. There are many fragments of this ore of con- 
siderable size along the steep slope of a mountain spur. It is very hard, 
lustre resinous, color black, fracture subconchoidal. The analysis is da 
follows (Hanna): 

Titanic Acid, 37.88 

Pi-otoxide of Iron, 37.06 

Sesquioxide, 11.03 

Sesquioxidc of Manganese, 0.89 

Alumina, ; 9.51 

Lime, 2.57 

Magnesia, 0.93 
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Sulphur, ■ 0.09 

Phosphoric Acid, ... . . trace 

Water, 0.15 

Silica, 0.83 

100.94 

On Bear Creek below Mareball, near the French Broad, there are sur- 
face fragmontB of magnetite in hornblende elate, but no vein or bed has 
been exposed. On the eastern fork of Big laurel there is a large outcrop 
of a slaty granular magnetite at Mrs, Norton's, and near Jewel Hill abed 
or vein of specnlar hematite in a reddish felepathic gneiss, the ore said to be 
abundant. About 5 miles west of Asliville a bed of limonite of several 
feet thickness has been opened. Tliere are band specimens of magnetic 
ore in the Mnseum, brought from tho eastern part of Buncombe county, 
but no outcrop has been reported to me. There is a range of limonite 
ore-beds associated with the limestones of this count;, which follow them 
from Cane Creek across arid np the French Broad into Transylvania. 

In Haywood county, there is a larger massive outcrop of granular 
magnetite; it is in the northeastern part of the county on Wilkins' 
Creek. The bed is no doubt large, from the boldness of the outcrop, 
which projects in large masses above the surface. 

Tliero are also magnetites and hematites in various localities of Jack- 
son and Macon counties, some of which are represented in the Museum 
Ity very fine specimens, and tho deposits are reported to be extensive, but 
as no iron has been made in those counties, there has been no occasion 
for their development. Mr. Smith has some observations on tho ores o/ 
this section in the Appendix, p. 115 et seq., to which the reader is re- 
ferred. 

Iron Ores uf Cherokee. — There is no other county in the state which 
contains so much iron ore as Cherokee. It is all however of one species, 
limonite. The marble beds of Valley River and Notteley River are 
everywhere accompanied by beds of this ore. There seem to be gen- 
erally 2, 3 and 4 parallel beds of it, one or two of which are frequently 
slaty and micaceous, — a limonitic mica slate, and the others cellular con- 
cretionary, &c., and (the most western, generally) ochrcous. The breadth 
of this iron and marble range is 2 to more than 3 miles. The trough 
which ha* been scooped out by the rivers, in a northeasterly and south- 
westerly direction, owes its existence to the destructible bcls of limestone 
and their associated soft mica-schists and liydro^mica slates and shales, 
which occupy this tract. Tlie direct valley range is about 24 miles in 
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length ; and there is hifurcation of it, at a point 6 or S milcB above Mnr- 
phj, one braDoh purening a more sontlierl; conree, by way of Pcachtree 
Creek and Braeetown Creek, making the whole iron range of the county 
above 30 milee. 

The most common and characteristic terms of the series, in cross sec- 
tion, are, connting from the northwest, slaty gneiss and mica schist, limo- 
uite, Bteatyte, marble, limonite, slaty qnartzyte, slaty limonite, mica- 
schist and slaty gneiss. 

At several points there are two or three redupliiiations of the marble, and 
there are commonly intercalations of mica schists and hydro-mica slates 
between the different terms of the series. Tbe section at Yalleytowi) 
shows two parallel beds of limonite on the elope uf the mountains to the 
south, these beds being sometimes not more than 100 to 200 yards apart; 
tbe marble lies in the valley, and the slaty talc beds to tbe north side of 
tbe valley, and a bed of ochre north of that, outcropping in Faint Creek, 
6 to 10 feet wide. There are here two or three parallel beds of marble. 
Lower down, at tbe Parker Mine (gold), and across by the Taylor place, 
are, first, the 2 beds of limonite, some 200 yards apart ; then the valley, 
with its marble and steatyte, with an outcrop of limonite to the north.. 
This is nearly half way between Vallejtown and Mnrphy. At Colbert's, 
the quartzyte ridge appears with iron beds on both flanks. This is 6 to 7 
milesabove Mnrphy, where some rude mining has been done for iron ore 
quite recently, and mncb more and more systematic mining in ancient 
times, by no one knows whom or for what purpose. There are still visible 
shafts more than a hundred feet deep, which are said to have been ap- 
proached by drifts, of which some signs of the entrance still remain. 
The marble here comes next the iron, to the northwest, and then the 
steatyte. The latter appears of unuanally fine quality in a large bed 
near by, at Mrs. Leatherwoods. At Mrs. Hayes', the quartzyte appears 
with its northern bed of limonite, followed by the marble, talc and another 
bed of limonite. At several points between this and Mnrphy the same 
terms of tbe series are discoverable. About one mile norti of Murphy 
the quartzyte forms a higli ridge, having the two beds of limonite, one 
on cither flank, that on the northwest very fine and 26 feet thick. From 
this point much one has been obtained for the supply of the neighbor- 
hood forges, chiefly the one on Hanging Dog Creek. Tbe iron was repu- 
ted of very good quality. Beyond this bed of ore in the same section, is 
the marble and talc of " No. 6." 

At one-half mile below MurpUy there seem to be four limonite beds 
with a small outcrop of the quartzyte, the marble occupying the middle 
term of the section. One of these beds may be seen in the streets of 
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Murphy; bnt half a mile below, are two fine outcrops, indicating the 
preBence of immense qnftntitios of ore. Taking the coiirGe of the Not- 
teley to the sontbw«Etwarcl, the two limonite beda, with interveniDg 
qaartzyte, appear near the Ducktown road about 5 miles from Morpby, 
and there k a large outcrop also at the bridge, 6 miles from Mnrphy. 
There is a Inrge quarrj of Bteatyte within the same distance. Aecending 
the Hiwaeeee from Murphy, on the south bank, at the distance of abont 
2 miles, and after passing a heavy bed of slaty gneisBoid quartzyte, is a 
large bed of limonite; and beyond this, other qnartzosu gneisses, much- 
veined ; then a second bed of the ore, after which come hydro-mica slates, 
and at 3 niilee, (Martin's), white marble. Half a mile beyond is a fine bed 
of limonite 10 to 12 feet thick, which' has been worked to some extent, 
and a few hnndred yards further, is a bed of bloe marble, which is re- 
ported to occnr also on Brasetown Creek. The stcatyte does not show 
itself in this section, being coooealed by superficial deposits, bnt in 
another section ft little north {lees than 2 miles,) it comes in as a brown 
spongy decomposed massive talcose rock just west of Oarrison's, the 
marble and iron ore appearing on both sidee of it at Garrison's, and west 
of the ledge ; this last being an oeherons bed, associated with qnartzyte. 
Eastward of Garrison's, on this section, at Williams', the marble appears, 
and at Southard's, both marble and limonite; and the marble and iron 
are reported as ontcropping again at Coleman's, on Little Brasstown 
Greek, the marble here having a greater thickness than at any other 
point, many hundreds of feet. The last ontcrop in this direction 
of the marble and limonite is near Peachtree Creek, between 7 and 8 
miles from Murphy. So that here the beds must have suffered much and 
rapid folding or faulting. 

These beds of ore ore traceable northwards to within two miles of the 
Valley River beda near Mrs. Hayes'. The quantity of ore in this 
connty is therefore immense, and very widely distributed, and the forests 
of the tnountain slopes furnish unlimited supplies of fuel, while the 
marble is at hand everywhere for fluxing. The quality of the ore may 
be inferred from the following analysis by (Ohatard for) Genth, of a 
large mass obtained from the open cut a mile north of Murphy : 

Sesquioxide of Iron, 85.69 

Silica, 1.60 

Water, 13.81 

Metallic Trcn, 59.98 
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Tlie above descriptioa of the CherokQe ore beds is made from the ab- 
breviated notes of a harried exploration made several yeara ago. These 
fine ore ranges are einioently worthy of detailed stud; and mapping; and 
it is hoped that before loug some additional investigation tnay b&made. 
Prof, Bradley has recently pnblisbed some very interesting notes of ob- 
servations and measurements on different parts of the range, in the 
American Journal of Science, and it ie. hoped be will pursue the subject. 

This completes the description of the North Carolina iron ores, as far 
as my investigations and information have gone. There remains much 
to do to complete the chapter ; there are many blanks to fill, and whole 
■counties, of whicli little is known, except that they contain iron ores. 
My work has been necessarily limited to the study of such ore beds as 
liave happened re be opened, and of course these are but a small propor- 
tion of the whole, in a region always wholly devoted to agriculture and 
studiously e'^chowing all sorts of man nfaeto ring. A map of the iron ore 
deposits of the State, as far as known, is a desideratum which it is hoped 
will be supplied in the next volume. 

It may be worth while to add hera, as a sort of appendix to the 
chapter, an analysis by Dr. Genth, of a sample of spathic iron fiom Conrad 
Hill, Davidson county : 

Oxide of Iron, 47.70 

Oxide of Manganese, — -S.Oe 

Magnesia, .... ... 10.77 

Lime, 0.63 

Carbonic Acid, Water &c., 38.84 

Metallic Iron, 37.10 

This spathic ore, (siderite), is ibnod in many of the mines of Gabarrne, 
Eowau and Davidson, and in some of them in large quantities. At the 
Cosby Mine in Cabarrus, an immense heap of it has been thrown out in 
mining for copper, and it is contaminated by the presence of copper 

pyrites. 

2. COFPEB ObES. 

For obvious reasons, there has been little mining done in North Caro- 
lina since the war, and so but little has been done in the way of re-open- 
ing old or discovering new copper mines. Dr. Emmons broogbt down 
the description of enterprise in this direction pretty oenrly to the date of 
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the war; and as few of the mines which he described have been worked 
since, there is no need to go over the groand. To this remark there are 
a few exceptions. One of the mines of Gaildford connty, the old Gardi- 
ner Hill Mine, was re-opened and worked down below 300 feet. The ore 
was still very fine copper pyrites, and the vein is reported as holding out 
well, bnt'for some reason, the working has been abandoned. The Em- 
tnons' Mine also, more recently called the Davidson Mine, was re-opened 
and worked for several years by a Baltimore company, but bas been 
abandoned for several years, no doubt because it did not pay. This vein 
is on the same line with Gold Hill, in the argillacoouB and chloritic and 
talcoid slates of the western border of the great central Haronian belt. 
It was worked down to a considerable depth and very complete works for 
the concentration of the ore were erected, and much ore shipped to Balti- 
more. But for two or three years they have been idle. 

The Clegg Mine also, in Chatham, was re-opened since the war by a 
northern company and extensive works were erected, and the vein fol- 
lowed down to 200 feet, but everything has been abandoned for some 
reason, for these two years. 

The vein is quartz, with copper pyrites in talco-argillaceoiis and talco- 
qnartzitic elates. Much of the veinstone, in depth, is a talco-siliceous and 
argillaceous breccia, of a gray and bluish mottled appearance, together 
with a dark bine jaspery quartzitic rock. The vein is traceable for bnn- 
dreds of yards through the forests by large outcrops of white quartz. 
The thickness of it in the workings was reported as ranging from three, 
or four to six feet. Calcspar, in hexagonal prisms, occurs in the vein, and 
also in curved plates, enclosing masses of bitnminons coal. The mine has 
also furnished fine specimens of azurite. 

I had never an opportunity to explore any of these veine. while opera- 
tions were going on, althongh such opportunity was sought, and so I do 
not venture to give any detailed descriptions, which would be only at 
second hand. There are, however, several copper mines in the western 
section of the State, which although opened before the war, are not men- 
tioned by Emmons. The chief of these are in two ranges, one in Jack- 
son and Haywood counties, the otiier in Ashe and Alleghany. Those of 
the former I visited shortly after the war, when, of course, little was to be 
seen. The copper belt occupies the middle portion of Jackson county, 
from tite headwaters of Tuckaaege river northward to Scott's creek and 
Savannah creek, a region which is characterized, geologically, by the 
prevalence of hornblende slates, and gneisses and eyenytes. The princi- 
pal points where mining operations have been carried on are Waryhnt, 
i^ullowhee and Savannah, althongh work has been done and symptoms 
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of the presence of copper discovered at many other places, as Shell Bidge, 
Scott's Creek, Siigarloaf, Panther Knob, Wolf Creek, &c. The first 
named of the above mines, Waryhnt, had been opened by a shaft caid to 
lisve been 100 feet deep. The mine is on Waryhnt creek, about six miles 
soatheast of Webster; the vein was described as five to eight feet thick, 
the ore copper pyrites, with the usual carbonates and Hilicates near the 
surface. The rock is a tough, grayish sye^ytic gDeiss. The Ciillowhee 
mine is on Cnllowhee mountain, southwest of the former, and at 
an elevation of several hundred feet above it. The rock is a gray 
gneiss, Witli hornblende in immediate aseooiation with the vein. The 
thickness of the latter is estimated to be about eight feet. The 
ore is copper pyrites, but too much weathered to ^low an estimate 
of its richness. The vein was not well exposed, and so no miuatc 
examination could be made. A similar remark may be made in regard 
to the Savannah Mine, nine miles west of Webster, on Savannah Creek. 
The rock here is a massive coarse garnetiferous syenyte, and the vein 
abont nine feet thick. The ore is copper pyrites, but no fresh surfaces 
were exposed, and therefore no good specimens could be procured for 
analysis. My impression of the Cnllowhee and Savannah Mines was that 
they are very promising and well worthy of the attention of capitalists. 
Of the Waryhnt I conld form no opinion, because it was not accessible. 
There is in the northern part of Haywood county a copper mine, near 
Wilkins' Creek, where two shatts have been sunk and a drift of 7S feet 
cut; but the vein was not accessible. There was however a very formi- 
dable outcrop of gossan, indicating a large vein. For further informa- 
tion of this mine, as well as of others belonging to this range, I refer to Mr. 
Smith's paper in the Appendix, p. 112. 

Of the other copper range, in Ashe and Alleghany, one of the most 
notable localities is Elk Knob and its spurs, within a radius of three or 
four miles. The prevalent and characteristic rock of this mountain and 
region is garnetiferous hornblende slate, with gray gneiss. The Elk Knob 
Mine is on the northwest slope of the mountain, at an elevation of some 
4060 feet above the sea. The vein which cropped out in a deep ravine, 
was insufficiently exposed ; but it is evidently not less than six or seven 
feet thick. The rock is a dark gray gneiss. The ore at the surface was 
mostly iron pyrites with a moderate admixture of copper pyrites. At 
the sonthern base of the mountain the Miller Mine had been opened, and 
a shaft sunk 60 feet, and some fine specimens of calcho-pyrite were still 
obtainable among the rubbish, but nothing can be stated as of my own 
observation, as to the character or size of the vein. At otiier points on 
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the slope of the mountain are promising ontcrops of goEBao, but no ex- 
plorationa of thc[n had been made. 

The Peach Bottom Mine is in the western part of Alleghany county 
on Elk Creek, and not far from New River. ThiB roioe had been opened, 
before the war to a depth of 150 feet, and works erected for the prepara- 
tion of the ore for market; and during the war several hnndred faarrek- 
of fine ore were sent to Petersburg. The sh'ift was fall of water at the- 
time of my visit. The ere is calchopyrite, with a little galenite. The 
rock is a gray soft decomposable gneiss. 

Gap Creek Mine is situated in Watanga county, near the southern 
border of Ashe, and about 3 miles from Deep Gap. This is a qnartz. 
vein, or rather a group of thera ; the principal one carrying variegated 
copper, with a little chalcopyrite, malachite, chryeocolla, specular iron, 
pyrite, together with visible free gold and silver. The vein is in a large 
body of hornblende slate, though the prevalent rock of the section is a 
gray gneiss, with a strike N. 60° E., and dip southeast 40°. The vein is 
a trno fissnrc, with a direction N. 35° W., dip northeast 45°. Dr. Em- 
mons, who visited the mine when it was open, says : " This is a trne vein, 
and has a perfect regularity in direction as well as in its walls." " The 
width is variable, being 18 inches at the surface, and from 12 to 24 inches 
at different depths below ground." The ore was analyzed by Mr^ 
Manross, wlio reported "gold IJ ounces and silver 18 ounces per ton of 
mixed ore and rock." 

The most remarkable vein however in this range, and indeed in the 
state, is at Ore Knob in tlio southeast corner of Ashe, near the top of the 
Bine Ridge, and about 2 miles from New River. This mine was opened 
before the war, but not explored to any depth or with any system, and 
its real character was not developed until about two years ago, when it 
waa purchased by the present owners, the Messrs. Clayton & Co., of Bal- 
timore. These gentlemen have opened the vein by a series of shafts and 
tunnels, and have been repaid by the discovery of a bod^ of ore which 
is not equalled at any mine I knowof outside of Diicklown. The accom- 
panying topographical chart and section will show the relations of things 
and the extent of t!ie operations better than any description. The chart 
was made from observatious taken last antnmn with a Locke's level and 
pocket barometer and compass, and the section is a copy kindly made for 
me from the working section in the office, by a young civil engineer, Mr. 
Raht, of the Rensselaer Polytechnic School, who happened to be present. 
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The rock of the region is a gray (and iiEually) thin-bedded gneiss, 
with mica schists and elates. Tliese have a prevalent strike ft little 
east of northeast, and dip cast at a tolerably high angle; thongh 
both 'dip and strike are snbject to considurable variation. The walls 
of tl)« copper vein are luicaceons gneiss and mica slates, with a 
strike N. 57° E., and dipping southeast at an angle of 40° to 45°. The 
copper vein is coincident in strike with the rocks, bnt is vertical, cntting 
across the strata in dip, so that it is a trnefisuure vein, and not bedded, like 
those at Docktown. It is traceable by an octerop of gossan for more 
than a mile, and has been proved by trial shafts and trenches for nearly 
2,000 feet. The breadth of the lode varies from about 6 feet to 15 feet, 
(is stated to measure 20 in some cases), averaging about 10 probably. 
Seven shafts have been annk vertically in the vein, and levels driven, at 
the depths of 90 and 150 feet, these shafts and drifts often not touching 
either wall ; eo that the vein is opened for a linear distance of 650 feet. 
There is, properly speaking, no gangne stone, the whole breadth of the 
fissure being filled with ore. The gossan, which is decomposed oxydised 
ore, extends to an average depth of over 50 feet in the different shafts, 
the lower half containing however a valuable percentage of copper in the 
form of oxyd and malachite. Below this level of oxvdation, the ore is 
sulpburot of copper. The quantity of ore removed in the mere process 
of opening the mine is very great, (eetimated at over 3,500 tons), as there 
was no loss of work, every foot of excavation being represented by its 
equivalent of ore on the surface. Some parts of the vein contain small 
portions of magnetite, quartz and garnet. Br. T. S. Hnnt had examined 
the mine a few weeks before my visit, and I give his analyses of the ores. 
He says : " Two samples of the gossan, taken at distances of two or three 
feet above the sulphurets, yielded respectively 14 and 22 per cent, of 
copper. It is evident that a targe proportion of this gossan can be treat- 
ed advantageously for copper." Of the unaltered portion of the vein, 
he says : " Some parts of the vein are filled with copper pyrites, mixed 
with more or less magnetite, and yielding in difierent specimens 17 to 22 
per cent, of copper, while a larger portion consists chieily of an impure 
variegated ore, giving in different assays, 35, 3S and 45 per sent, of cop- 
per." " An average sample of fresh and undried ore from a lai^e pilo 
gave 25 per cent., and another from a large pile, chiefly of iron-black ore 
gave 36 per cent, of copper." The average of the ores which were un- 
dergoing reduction in August, 1874, was estimated by Mr. OlaytOD to 
range between 12 and 20 per cent. 
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The mine being situated at tlio distance of 40 miles from the nearest 
railroad depot, (Marion, V(<.)> 'I *a8 desirable to rednce the ores on the 
Bpot. For this purpose the ])rocee8 of i>recipitatioa, by the inetbod of 
Hant & Douglass, has been adopted, and the works were turning oot 
daily 2^ tons of "cement copper," yielding 75 to 80 per cent, of the 
metal. Preparations were making to erect fnmaces for smelting the 
cement copper, and thns saving an additiona] item of cost of transport, by 
baaling only the pure pig copper to the railroad. The furnaces I am in- 
formed have been erected and all the operations of redaction are com- 
pleted on the gronnd. Preparations were also making to donble the ca- 
pacity of the reducing works, which when completed will place Ore 
Snob among the leading copper mince of the world. To carry on these 
large operations, which is done by the employment nf the labor which 
the region itself furnishes, a considerable town has already sprung up in 
the wilderness, and a market hae been created for all that the region can 
prodnce. 

The intelligence, skill and energy displayed in the rapid and successful 
development of this magnificent property are beyond all praise, and have 
well merited the splendid results which are already more than in sight. 

It ie very unfortunate that a proposition from the same enterprising 
gentlemen, the Messrs. Clayton, fatlier and son, was not accepted by the 
owners of the Elk Kr.ob Mine. The whole region, and the state even, 
would feel the impulse of this activity and reap the most direct and varied 
benefits. 

It is not improbable that this very dedded success may lead to further 
investments in the great copper range which extends, with interruptions, 
from Ore Knob to Duektown, including Elk Knob and the promising 
veins above mentioned in Jackson and Haywood. 

I add some general notoa by Dr. Genth, which were published in the 
Journal of the Franklin Institute, Philadelphia, in 1872. They are the 
result of extensive observations made by this eminent minerolagiat, both 
while he was assisting in the Geological Survey in 1871, and during sev- 
eral years of residence and exploralioii in the mining districts of the state 
in former years, when mining operations were carried on very widely and 
on a large scale in all directions: so that his opportunities for intimate 
and extensive acquaintance with the history of mining among us, and 
with the range and character and peculiarities of the mineral veins and 
ore deposits of the stale, arc unsurpassed. 

Copper. — " Copper ores have boen found in many localities throughont 
the state, in the veins of the old gneissoid rocks, as well as in the more 
recent slates, and even in the triassie formation. 
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The principal ore ie chalcopyrite or copper pyrites ; and tliere is every 
reason to believe that many of the mines reqnire only a fuller develop- 
ment to enable them to fnrnlEh lar;^ quantities of valnable ores. 

Many of the gold veins are associated with pyritic ores, and in fact 
almost all the North Carolina copper mines in the central counties have 
first been worked for gold, and there are hardly any mineB in Gnilford, 
Cabarms and Mecklenburg Counties occurring in the gneissoid and syen- 
itic rockfl, which do not show strong indications of copper oree. 

When mining operations receive a new impetus, it is to be hoped that 
this very important fact will be b^rne in mind, and that no mine should 
be started without sufficient means to develop it at once to ench a depth 
that a workable body of copper ores may be reached. 

The general character of these mines is that about at water level, the 
80-ealIed brown gold ores are replaced by quartz richly charged with iron 
pyrites more or less mixed with copper pyrites, the latter increasing as 
the mine deepens, and in many places becoming the only, or the predomi- 
nating ore, and forming a regular copper vein. 

The ores either became poor in gold or the latter could not be extracted 
by the ordinary proceEs, then chiefly in use in North CaroJina — Chilian 
mills and arastra — therefore many valuable mines were abandoned, moetly 
before a larger and paying quantity of copper ores had been reached. 

In this formation there is not at present a singlfe copper mine in opera- 
tion, although many look favorable for further development. 

The principal mines which promised to change into copper mines are 
in Guilford county, the Fiaher Hill, the North Carolina, the McCnlloh, 
Lindsay, Gardner Hill, Twin Mines, etc. ; in Cabarrus county, the Lndo- 
wick, Boger, Hill, Phoenix, Orchard, Vanderburg, Pioneer Mills, etc., 
and in Mecklenburg the McGinn, Hopewell, Bndesill, Cathay Mines, etc. 

The cupreous minerals observed in the mines are, near the surface, 
small quantities of native cupper and cnprite, the latter sometimes in 
beautiful needles, the so-called chalcotrichite, malachite, rarely aznrite, 
chrysocolJa and pseudo-malachite, and in some of the mines chalcoeile 
and barnhardtite ; all resulting from the decomposition of chalcopyrite or 
copper pyrites, which forms the principal ore. Siderite or carbonate of 
iron often forms an important gangue rock." 

3. Gold. 

The same influences which have prevented mining operations in other 
directions, account also for the fact that but few of the gold mines of the 
state have been reopened since the war. A few of the more noted mines, 
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however, have dnimed the attention of capitalUts, aod work lisd been re- 
sumed in several quarters. The King's Mountain Mine, tor example, was 
nnwatered and a California battery of 20 stamps started within two or 
three years alter the war ; and it has passed into the hands of a strong 
company, who have imported the latest forms of machinery for the elimi- 
nation of the metal from its ores. It is worth while to mention that the 
gold is found here in a blniah talco-argillacebns elate and in a gray and 
hlaieh limestone which constitutes one of the aeries of the King's Moon- 
tain slates, described elsewhere. Thegold is found disseminated through 
a large part of the thickness of the bed (above 60 feet), some strata, how- 
ever, being much richer than others. The mine has been worked to a 
depth of 200 feet, and is said to have yielded, in the aggregate, more than 
$1,000,000. 

The Bhodes' mine, also in Gaston county, on the Sonth Fork of the 
Catawba, near Dallas, was worked by a Montana compay a few years ago 
on a considerable scale ; bnt the ores were found too poor to justity the 
expense of separating the metal. The mine is peculiar in that the gold 
is found not in a vein, but in a bed of ferruginous, decomposed, slaty, 
micaceous gneiss. 

The famons Qold Hill Mine in Rowan connty has also been re-opened, 
and work has been carried ou almost continaonsly ever since the close of 
the war. Experiments-have recently been tried here with new processes 
for the reduction of sulpburet ores, and with new machinery ; but with 
what result I am not informed. The mine is described by Emmons. 

A mine was opened up in Cleaveland connty by tho Mountain Mining 
Company a few miles south of Shelby, a year or two ailer the war, bat 
was soon abandoned because too poor. This is mentioned because the 
mode of occurrence of the gold is peculiar. There is no vein, but, as in 
the case of the Rhodes' Mine, the gold occurs in the rock, which here is 
a brown and purplish, decomposed, gametiferous hydro-mica-schist, the 
gold-bearing strata being more than 100 feet thick. 

Some mining has been done in several of the placer or gravel deposits 
of the state, within the past few years. In the neighborhood of the 
famous old Eeid Mine, some tiue nuggets have been recently found, of the 
value of several huitdrc><-l dollars, and in oue case of two thousand dollars. 

A good deal of work nae also been done at the old Portis Mine in Nash 
and Franklin counties, ar'd at other localities in the neighborhood, where 
there are extensive gold-bearing gravel beds. 

The Montgomery beds have also been worked on a small scale in a 
number of localities, but with no striking results. Something has also 
been done towards ihe re-opening of some of the numerous vein mines 
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of this and the neigliboring countlea, Moore, Randolph, &c., bnt the 
absence of capital is Btill too seriously felt to permit the derelopment of 
so expensive an indnetrj. 

Id the Sonth Mountains, however, a considerable amonnt of mining 
has been done, operations having been resnmed in a mnltitnde of gravel 
deposits of this region, ^rhere are fonnd by far the most extensive placer 
diggings in the State. For a deecription of the character and origin of 
these deposits, see page 156. The area over which these are spread in 
the counties of Eiirke, McDowell and Butherford, can hardly bn less than 
200 square mites. The gold-bearing drift, or "gravel " is acciimulated 
along the beds of the streams, on the benches and in nil the varione situ- 
ations which in California have given rise to the terms river^ hill, ienchy 
flai and gulch "diggings" An immense qnantity of gold has been ob- 
tained from the mines of this section since their opening about 1829^ 
probably between two and three millions of dollars. The most noted lo- 
calities, — the richest and most extensive beds of anriferons gravel lie on 
the head waters of Silver Creek, Muddy Creek and First Broad and 
Second Broad rivers, — Brindlctown, Brackettowu, Whiteside and Jeans- 
town. As ranch as ten dollars a day to the hand has often been made in 
the early workings of these' deposits, and I am informed by some of the 
older citizens, that just before the California gold deposits began to attract 
attention, as many as SOOO hands might have been seen at work on one 
of the streams above named. 

There is still a largo amonnt of gold in the beds which remain un- 
touched, as well as in those which have been rudely and carelessly worked 
over, some of them more than once. Indeed, some of the richest of 
these deposits have remained nnworked on account of the difficulty of 
bringing a supply of water to their level, being situated considerably 
above the neighboring streams, or the higher elopes and benches of the 
foot hills of the mountains. In one of these cases, on the upper waters 
of Silver Creek, water has recently been brought from a distance of sev- 
eral miles, and an attack made upon some of these more elevated deposits ; 
and the resnlt is that they are fonnd to be very rich and the working 
highly remunerative. This enterprise has been inaugurated by Col. J. C. 
Mills, who owns a very large acreage of such detrital beds, some of thcra 
20 to 25 and even 30 feet deep. 

Yein mining has never been fonnd profitable in this section; in fact 
there are no veins of size discoverable. The g&Id seems to have been 
contained in mere strings and thin sheets of quartz intercalated between 
the beds of decomposable mica schists and micaceous gneisses of the 
Archseanformation. And among the gravel beds are frequently found 
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fragmeDts of quartz with striDgs and plates aod crj^stals of native gold, 
these IraginentB evidently repreeentiiig the entire thickneBB of the vein 
from which they were weathered. And in a few localities the minute 
veins and gold-bearing lamina of quartz are bo abnndant in the decom- 
posed mass of rock as to make it profitable, where water is abundant, to 
wash down large masBes and breaets of snch earth. Col. Hills has made 
this interesting and snceesBfut experiment, fint the drift-beds, where 
nature has already performed this preliiniuarj and expensive part of the 
work, furnisli as yet, more profitable working. 

There is also a series of gold-bearing gravel-beds in Caldwell county, 
chiefiy on Lower Creek and its tribntaries, mostly those on the north side. 
In this region, on John's River, are two vein mines of Bomo note, the 
Baker Mine and the Michaux Mine. In the latter the veins are very 
much ecitCtored and subdivided into threads and stringB. The country 
rock is gneiBB and mica schist, nmch decomposed. The Baker Mine is a 
little higher up the river, near the month of Wilson's Creek. The vein 
is enclosed between a heavy bed of serpentine and a body of felspathic 
slaty gneiss. A large quartz vein, which ineetB this, nearly at right 
iingles, IB auriferouB, and contains argentiferous galena, in minate 
quantities. 

In Polk county also, near the foot of the Blue Kidge, there aro several 
gold ''diji^ingB" at Sandy Plains, and on Pacolet (Factolus?) Biver. 
The gold is found in the " gravel " from the debris of the neighboring 
denuded hills of mica schiBt. These depoaits are found along the streams, 
over an area of several miles. 

Beyond the Blue Bidge are several gold mining localities, Bome of which 
at one time attracted considerable attention. In Wataaga county a 
limited area of gold-gravel is found on Howard's Creek, which was 
worked on a email scale some years before the war. Indications of gold 
have been found on Cane Creek, in Buncombe county, and on BoylBton 
in Transylvania, but no deposits or veins of importance have been dis- 
covered. 

There are two other " gold regions" in the mountain section, one in 
Cherokee, the other in Jackson. 

The gold of Jackeon county is also obtained almost entirely from 
placers or detrital beds. These are situated chiefiy along southern slopes 
of the Blue Eidge, near Hogback and Chimney Top Mountains. The 
most important locality is Fairfield Talley, where Georgetown Creek, 
one of the head Btreame of the Toxaway, is said to have yielded between 
two and three hnndred thousand dollars. The deposits extend several 
miles along these elevated basins and have by no means been exhausted. 
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The origin of the gold here ia doubtless to be sought in veins in the Blue 
Bidge, which rises as a precipitous wall of gray gneiss, sheer up from the 
valley 7 or 800 feet, on the north and east ; and it is along the base of 
this wall, where Georgetown Greek has ciit a deep channel across it, that 
the gold is principally obtained. The daposita in Transylvania oonnty 
east of the Bine Ridge, o,n the bead waters of French Broad, will prob- 
ably be found to have the same origin, and are evidently a continaatioo 
of the same belt. 

The gold belt of Cherokee is in the same body of soft elates and 
Bchista which carry the limestone and iron. It ia found both in veins 
and snperfioial deposits. The sands of Valley River yield profitably 
through a large part of its course, and some very rich " washings " 
have been found along its tributary streams on the north side. The 
origin of this gold ia very near the limestone. A remaricably rich 
vein has been opened near the town of Mnrphy, known as No. G, 
which immediately nnderlies the marble. Thia is a silver-lead quartz 
vein, in which ia embedded a large percentage of free gold. There 
is a strong probability of other similar veins having furnished the golden 
sands of the river and streams above mentioned. 

On the soatlieast af the limestones is also a series of " diggings " along 
the lower slopes of the monntains, from near Valleytowa to Yengeanee 
Creek, a distance of 12 to 15 miles. The gold is found here in the drift 
which covers the lower spurs and terminal ridges of the mountains lying 
sontb of Valley River. The drift beds have a depth of 10 to 20 feet and 
an elevation above the river of 150 to 200 feet, aod are remarkable for 
the great size of their quartz ttoulders and their very large and abnudant 
staarotide crystals. These laat indicate, with a good degree of probability, 
that the gold here is derived from the talco-micaceons slates, (several 
miles to the aontheast), where these cryetals are fonod in place. 

At one point, the Parker Mine, extensive arrangements had been com- 
pleted at the opening of the war for working these deposits by the hy- 
draulic process. For thia purpose water was conveyed three or four miles 
along the face of the mountain in canals and aqueducts so as to gain the 
aecessary elevation. 

The continuation of this gold belt southwestward across the oonntry 
is rendered probable by the existence of several mines in thia direction 
beyond the Hiwaesee, as the Warren Mine, on Brasstown Creek, and 
others on Nottleley River, in the edge of Gtorgia. 

The following general observations are added from tlie paper by Dr. 
Oenth, already mentioned : 

Gold. '' According to the earliest records, the first piece of gold found 
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in North Carolina wae picked up in 1799, in a little brsnch at the Beid 
plantatioD, Cabarnie county. It weighed between three and four Ibe., 
and waa kept several ycara without its real character being snspected ; 
snbse^nently it was sold to a jeweller, in Fayetteville, for $3.50. When 
its true character became known, search was made for more, and fonrteen 
Inmpe, weighing in the aggregate 153 lbs. tro;, were obtained at the eame 
locality. 

The gold veins and gravel deposits were afterwards discovered ; and 
tor s considerable time gold operations were conducted in many locatitiea 
on a comparatively large scale. The discoveriee of gold in California, 
where a &r richer harvest was promised, led (o tlie abandonment of many 
of those enterprises ; other canses have hUo influenced in the same direc- 
tion, as, for example, tbe difficulties connected with deep vein mining, 
and the impossibility of extracting the gold by the imperfect and slow 
machinery then principally in use, the Chilian Mill and Araetra, etc., 
from heavy ores like pyrite, &c., which nature has not already decom- 
posed. With the exception of minute quantities of tellnride, in the vfty 
rare mineral nagyagite, at the King's monntain mine, gold in North Car 
olina is always found in the metallic stato. It is rarely quite pure, but 
generally alloyed with more or lees silver. It occurs in crystals or crys- 
talline masses, in thin pistes or larainfe, between the foliation of the slates 
or through associated minerals, such as quartz, pyrite, galenite, zinc- 
blende, etc, in such a fine state of division that it is generally invidble 
t(i the eye. 
It has been observed in tbnr different geological positions : 
Ist. It is met with in the mass of the gneiseoid, granitic and liorn- 
blendic rocks. 

2. In quartz veins, often associated with pyrite, chalcopyrite, galonite 
tetradymite and other minerals. 

3. In ore beds, cotemporary with the strata of rocks in which they are 
found, as in chloritic and talcose slates, argillites, qnartzites, etc. 

4. Loosely in tlie soil and decomposed rocks, especially in gravel de- 
posits, resnlting from the dostrnction of the above first three formations. 
One of the most remarkable features peculiar to the rocks of the Southern 
States is their rapid disintegration. 

In some of the auriferous regions of North Carolina, quartz veins are 
very numerous ; in others, they are less frequently met with. 

Most of them are exceedingly small, varying in width from the thick- 
ness of a knife's blade to a few inches, and often extending in depth but 
a few feet ; some bulge out and form nests and pockets in the rocks, while 
others again are x>f enormous size, and are known to exist as deep as they 
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have been developed, which, in a few rare instancea, Ib down to 200—300 
feet. 

Many of these quarts reins are in reality beds, as they coincide in 
strike and dip with the et ratification, whilst an equally great number run 
in every conceivable direction, and dip just as irregularly. 

The greater portion of these quartz veins contain no gold, or only such 
a small quantity that they could not be profitably worked, especially the 
large veins of vitreons and milky quartz. 

Many of the small veins, principally those which contain granular or 
saccharoidal quartz, are rich in gold. 

Some of the large veins, especially those containing much cellnlnr 
(juartz, have frequently been found to bo tiie most productive. This cel- 
lular quartz results from the decompoi^ition of pyrite. which once occnpied 
the now empty spaces ; leaving them either occasionally qnite free from 
iron, or more generally rusty and more or less filled with limonite. 
These, the so called brown gold ores, are the best and most easily worked. 
At a greater depth of the veins, where the pyrite is not decomposed, the 
gold is 80 much mixed with heavy sulphurous ores tliat, with the present 
eystem of operations, it cannot be extracted with profit; in many cases- 
the gold disappears entirely. 

Most of these gold veins in North Carolina were abandoned, when the 
iron and copper pyrites increased too largely, and before they had been- 
wrought deep enough to contain copper ores in paying quantities. 

The gold in these mines is not evenly distributed through the mass of 
thegangue; the veins often contain entirely barren portions alternating. 
with rich ones, the latter called shoots of ore or chimnejS.. 

Such shoots are in reality veins inside of a vein, and; are frequently 
qnite regular in their dip; the ores at the foot wall are generally richer 
than those at the hanging wall. 

Many gold mines of this description have formeirly been woried, and 
many of them undoubtedly are still of great value. 

Many of the quartz veins in the slates, differingin strike and dip from 
the inclosing slate, carry gold, especially those which contain cellular and 
cavernous quartz, associated with limonite, hematite, eiderite, pjrite, chal- 
copyrite, etc. 

The gold deposits, which are eoteraporary with the slates themselves, 
are of far greater importance than the true gold veins. 

The talcose, chloritic, micaceous or arenaceous slates in which they, 
occar, contain portions which are more or less charged with gold. The 
gold Id these slate beds, lUie the sUtea^ themselvee, is derived from the - 
destruction of the olderrocks, and has been deposited simnltaDeoDsly. 
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The width of these anriferouB beds varies from a few inches to from 60 
to 70 feet. 

Tlic gulJ in them ia often foimd without any admixture, and the anri- 
feruiis strata show no line of demarcation, and ainnot bo distinguiehed 
from tlie barren layers; but, generally, and siibsoqneiitly to its deposi- 
tion, it has been acted upon by chemical agencies, dissolved and precipi- 
tated again, find has assumed 3 crystalline structure; ic has accnmulated 
in strings which sometimes form lenticular and more highly anriferoua 
masses in the beds, and is associated with crystalline quartz, pyrite, chal- 
copyrite, galenite, blende, mispicbu'l, etc. 

These are oftt'n parallel with the slates, and so close together that they 
cau be worted by the same operation, especially where the slates between 
are also auriferous. 

To this class belong the mines at Gold Hill, in Rowan County, which 
have already produced not less than $2,000,000, and have reached a 
depth of 750 feet. Although this appears ta be a very large prodaction, 
I do not hesitate to say that perhaps four-flftha of all the gold in the ore, 
which ia a talco-micaceous or chloritic slate, intermixed with pyrite, mag- 
netite, and a little quartz, haa been lost in the tailing^', on account of the 
very imperfect process used for the extraction of the sarao. 

The King's Mountain Mine, of Gaston County, also belongs to this 
class. The f;old is, to a great extent, contained in a qtiartzose limestone, 
and is associated with very small quantities of pyrite, galenite, chalco- 
pyrite, but also with the very rare tellurides of lead, altaite, and with 
nagyagite, a teilurido of gold and lead. 

In gold mining operations, the deposits which result from the disinte- 
gration of the rocks, and subsequent denudation, are undoubtedly of the 
greatest importance ; there the gold which was contained in the rocks 
.and in the small auriferous veins (which have been broken up into frag- 
ments) has been concentrated by nature, and in many places haa been 
deposited, with the remnants of the veins, in the gravel beds which I 
have already mentioned. 

Tliose gravel beds oeeor to a greater or less extent throaghout the 
whole gold region ; the oldest gneissoid rocks as well as the slate forma- 
,tion contain them. 

The quartz in general is not water-worn, only the sharp edges are 
rounded. Many pieces still present the shape and thickness of the veioa 
whence they came. 

The most extensive gravel deposits exist in the South Mountains, on 
the headwaters of the first and second Broad Kiver; Muddy Creek and 
Silver Greet, in the counties of Kutherford, McDowell, Burke, Caldwell, 
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«l80 ID Polk and Oieavcland ; ■etiibraciHg an area of over 206 square 
mileB. 

They appear to cover tl>e greatw part of the land, nee often to a cob- 
^ideralsle 'height «n the elope ili' the Mile, but are natnrally more concen- 
trated in the bottonn and flat !an^3. The gravel beds in this region vary 
in thickitesa from a few inches to thirty feet, and are covered with Boil 
and clay, which is skn jiiore oi-lees atmteiMis, althongh mucJi }>oorertban 
the gravel beds below. 

These 'deposits tiave been woi'ted since 1830, and before goM was 
Iknown in California many thsnsands of hands were at work digging and 
washing in a rnde "way, yet many miliione of dollars were prodijced with- 
out the knowledge of a proper nse of .water. 

Since that t4me voVy "little has been done ; in some inrtanoes the old 
gravel was worlted over again, and has made fair retnrns to the adven- 
turers. 

Very large tracts of land, containing extensive and vMwable deposits. 
Slave never been touched, and, by the introdaiction of the Californian hy- 
■dranlic system of operations, a safe and vary protitable business eonld be 
carried on. 

The gold is rarely found in nnggets; generally as fine dnst (ind in 
«mall grains. Its fineness averages about 825 thoDsandtbs. It is associated 
with numerous interesting minerals, such as platinum, diamond, zircon, 
xenotiine, monazife, and many othore. 

Esperiments wiih v«in--miiiing in this region have not proved saccess- 
fnl ; the richveins are too narrow in width, and of too limited extent in 
depth. Mid the large veins do not contain cnou^ gold to be advan- 
tageoHsly worked. 

A small region of valuable gravel beds exists in the gneissoid rocks and 
TQieaceoits slates of Franklin and Nasli connties, in the eastern part of the 
«tate. It has boen most extensively prospected at the Portis Mine, where 
it is ve*-y i'«,4i, and has been worked since about 50 years, having pro- 
duced, it is said, over $ 1,000,000. 

The productive gravel is here the result of the disintegration of nu- 
tnerouB stnall grannlar or sugary quartz veins, and very fine specimens of 
gold in snch quarti; are frequently met with. 

Tho fineness ot' the Portis Mine gold was generally abont 985 thou- 
eandths. 

There are enormons gravel piles at the mine — the remnants of former 
operations. 

The gold in the gravel deposits, principally, is the loo^e gold, which 
bad existed in the rocks and between their laminfe, or that from the smaU 
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quartz veins, whilst the large veins are mostly barren. In a region whicrl? 
coatftins many wnall veins, tlie gravel dep-jaits are generally valtvable, even 
if the balk of the beds lias been made np froii> the destnictiofi ut large ones. 

There are several highly importflnt gravel deposits in Montgomery 
coanty, in the slate forrnatioit, some of wliit^h have produced a large 
amount of gold; the gold is mostly urystol tine, hi flat jwece?, often c-overed 
with octahedral crystdk, and in large i>ngi:;ets ; very little tiite-grained 
gold has been fonnd. 

The best known deposit, which has produced large retnms, Ixit which 
is still, so to say, barely toncjied, k the so sailed Cliristian mine. 

The Swift Creek mine, about seven milee distant, prudiwcfi gold of sim- 
ilar appearance. . 

West of the Blue Ridge several gravel deposits li«ve been worked, to a 
greater or lesser extent, in Cherokee and Ja^keon conwtiea, ako at How- 
ard's Creek, in Watauga, and on the French Broad and Jvew liiwcra. 

Throughout -the whole gold region, every stream, brandi and rivulet 
contains gold ; and, as tlto washing of tltese is tl>e most conveuient way 
to obtain the precious metal on a small scale, tiiore ia hardly one wbit^his 
not more or less worked, many of them up to their source." 

Pl,iTINCM. 

"Only a few grains have been fonnd in Korth Carolina, assuctiile^ with 
gold in Rutherford and Bnrke counties ; and there is no prospect tliat it 
ever will be found in large quantities." 

SiLVEK, Lead, ZiNa. 

"I shall consider those three metals under one head, as they are afway? 
aBfiociated. 

Silver is a rare metal in North Carolina. Willi tlie exception of the 
silver alloyed with gold, varying from I or 2 to about 20 per eent., in 
the gold from veins and gravel depusitsof the granitic and gneissnid rocks, 
very little silver has been found in the veins of these strata. 

The only localities which came under my notice were at the Baker 
mine, in Caldwell, and at Scott's Hill, in Bnrke county. There it occurs 
but rarely, in veins %f auriferous quartz. At the latter place it ia only 
observed after burning the ore, and a little fragment which I have seen 
makes me feel confident that it is present as cerargyite, or chloride of 
silver. 

Small quantities of argentiferous galenite and pyromorphite are asso- 
ciated with it 
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Native silver lifls heen observed with ehaleocUe or copper glance at 
Oap Creek mine, in Wilkes coantj, and at the Aebary vein in Gaston 
<.-ounty- 

The only reai Bilvra- minee of North Carolina are ore beds of zine 
blende, mixed vith galeiiite, in the argillaccons and talcose elates. The 
type ot' tl>e6e i« ihe oJd Washington mine, now Silver Hill, in Davidson 
■county, whicli "as discovered in 1 838, Near the surface it formed a bed 
of carbonate of lead, having in ma-uy pkces SIma and plates of foetallic 
iSilvor disseminated througli the mass <j£ the ore. These ores were easily 
■redn^ed, and prodneed han^sopie returns to tlie owners. This was, how- 
■cver, but -of sliort diiration. The undeeoniposed ores, which were a very 
liiie-grained iniKture of Iwown aine-blende and argentiferons galenite, were 
soon readied, and presented gjeat difficulties in the extraction of the pre- 
«ioiis Nietale. 

Wlien I was at iJio mine, about 23 years ago, an analysis of an average 
sample of between 2000 — 3000 tons of ore gave me about 45 per cent, of 
zinc, 21 per cent, of lead, abant S ounces of silver per ton, with minute 
■quantities of copper and gold. If the Philadelphia owners had abided by 
my advice, viz., to work the ores for zinc, and extract silver, copper and 
lead froiM the rcsid-ites, thej would probably 6till be in possession of this 
valuable tuine. 

Tlie ore bod is large, and in one place has had a thickness of abont 60 
feet. 

Ooeasionally it contains very rich spots, with native silver in lumps and 
iiliforni inaeees. or disseminated through the ore with argeiitite or highly 
jirgentiferons galenite; and besides these minerals this niinehas furnished 
the most magriifiecnt eahinec spccitncna of cerasite, pyromorphite, etc. 

The mine is now ■650 feet deep, and the ore is greatly mixed with slate. 
The purer luasbos arc kept separate ; tlic slaty ore is crushed and separa- 
ted by buddies, etc., and tlie huddled ore is roasted and shipped to New 
York fur the rnajiniactiiro of tlie so-called Dartlette' white^ lead. The 
produL-tiyn of this mine is now about 400 — 500 tons per mouth. 

,Very similar ore is found about six miles northeast <if Silver Hill. The 
vein has not been developed, and the work done at Silver Valley has not 
been productive. 

Tiie Hoover mine, about six miles from Silver Hill, contains galenito, 
in a more coarsely crystallijie variety, in a calcareous veinstone, and the 
Boss mine, two miles distant, has furnished handsome cabinet specimens 
■of galenite in quartz. 

The McMakin mine, about 1^ mile southeast from Gold Hill, is a very 
interesting one; the prii;cipa3 vein is a large vein of zinc-blende in tal- 
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cose and argillaceous slates ; it contains native silver, atgentitc, arji^enfrf^ 
erous galenite, and highly argentiferous tetraliedntc. The latter contains,, 
according to my analysis, 10.53 pur cent, of silver, and an average sample 
of ore of a 5' vein, at SO feet depth, whicb was sent to me about 11 years- 
ago, yielded 24C ovinccs of silver pur ton, worlli ftbout $334. The aiine^ 
is not woiked, but louks favorable enough to deserve fresh atlention. 

The Trou'.man niinc, also iiv the- nuighborhuud of Gold UiU, aod one- 
mile southeast of it, lias beun opened as a gi>Id uune. Jt consisted of 
porous quartz, and yielded near the suFfiice very vicliore^r wu>^^h $50 per 
bushel ;. at the depth of 100 feet,, wlu^rtt tlic Bulf>li'ides are iuid««onipuEed, 
the ores yielded only Jl, and uontaintid a string of ash grey aine-Weude 
with pyrite, frwn 2 to & inebes in width, which had increased t^ 1& inches 
when abandoned at a depth of 160 feet. Tlie^^e oves ave well worthy of a 
fuller investigation, as they may be rich in gold. 

I have already mentioned, wlten speaking of goldr tite beds and veins 
of gold ore in Union and Montgomery counties, as being fie^netvtly asso- 
ciated with zinc blende. The ttcing veiHs of th& Steele titine prineipally 
consist of .those and galenite-. 

At the Long (or Monroe); m.iue, In Uni^iOv tMonty^ the cjiUHrl2, veins itk 
the- slates are richly cliargsd with argentifurons galenite; but the veins 
have not been snfiiciently explored tu know whether it will incircaso ith 
depth. 

At the Lennnond (Marion) mine, a very remarkable vein or ISed has- 
been worked ; it is irregular ki size^ somctiines wkieniiig oat from a few 
inches to six feet. It consists of qnariz, richly ckargea with brown ziiic- 
l>lende and galenite, with small quantities of arsenopyritCr chaWupyritc,. 
often intermixed with grains of elcctrum, a highly argenlifoious variety 
of gold. Both the galenite and the zinc-blende are very ricli. 1 have- 
examined a pure specinien ot galonito which did not show nay admix- 
ture oi free gold to the eye, but which yielded at the- rate of neariy 3") oz. 
of gold and 80^ oz. ef silver to the ton ; aiiid pjire brown zine-biende 
gave me about 32 oz. of sivtr awd gold, nearly half ^f whiah was goid> 
This vein appears to have a considerable l<wigitiidirial extensiiin, aud 
passes into the Steward mine property, formerly owned In I'hiiadelphia. 

At the latter mine, and at variuus o[her lucalities in this region, similar 
ores have been found, but the war has stopjied all operations, an^ it wilt 
require capital and skill to develop thit> highly important mining district. 

Galenite and zinc-blende occur at several oiher ininee, associated witlk 
gold ores, as at the King's mountain, the Candler and Sbuford, and the: 
J^ng Creek mines in Gaston county, etc. 

At Cedar Cove,, McDowell county, in the lltiiestonea of tha ao-caUcd 
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Taconic slates, at tlie Dobson mine, there is fonnd an accumulation of 
yellow and yeliowisli brown zinc-blende mixed witli lime. I have not, 
however, seen anytliing from there wliich looiis encouraging, 

Galenite and zinc-blende is associated with the gold ores at Murpby, 
Cherokee county. Highly argeutifuroiiB galenite occurs at several Jocali- 
ticB on Beech mountain, Watanga; argentiferous and auriferous gnlenile 
have been discovered at Flint Knob in Wilkes county, and I have seen 
specimens of it from Marshal!, Madison county, Clayton, Johnston connty, 
and Eikin Creek, Surry county, and also io several of the copper mines 
throughout the state, bnt I have no knowledge of any deposit of sufficient 
magnitude to be worked advantageously." 

Tin. 

" No tin ore has been found in North Carolina as yet. Traces of this 
metal have been found in the tungstatea of Cabarrus county, and 
in a micaceous slate in Gaston county, associated with garnet and col- 
umnar topaz (pycnite)." 

AltSKNIC, ANTIMONY AND BISML'lH. 

I'Only a few ores of arsenic ai:d antimony have been noticed in North 
Carolina. Amongst these is very rare native antimony, of which a email 
piece was submitted to my examination by I'r. Hunter, of Cottage Home, 
Lincoln county. It has been fonnd in a small vein in Burke county. 
An examination proved it to be quite pure. 

Both arsenic and antimony are found in combination with other metals ; 
arsenic at a few localities in Union and Gaston counties, in small quanti- 
ties, as areenopyrite or mispiciiel, associated with gold ores; and botji 
arsenic and antimony in the highly argentiferous tetrahedrite of the Mc- 
Makin, and the tetrahedrite of the Ludowick mines iu Cabarrus county. 

Bismuth has been observed as bismnthinito in minute particles asso- 
ciated with the gold and copper ores of the Earnhardt vein at Gold Hill, 
and by Dr. Asbury as bisniuthite with gold ores at the Asbury mine in 
Gaston county ; also as bismite, or teroxide of bismuth, in the same mine, 
and in combination with copper, lead and sulphur at Coi. White's miue 
in Cabarrns county, probably as aikinite. The most intei'esting ores are 
the telluride of bismuth (tetradymite) and the tellurate of bismuth (mon- 
tanite) — both found associated with gold ores in numerous localities — in 
Davidson, Cabarrus, Gaston, McDowell and Burke counties. The bis- 
inuthic gold mentioned by Bbepard as coming from Buthcrlbrd, is prob- 
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ably an artificial prodaet rc^Ulog from the eimnltaneoas amalgamatioD 
of gold and tetrad y mite." 



COBALT AHD MICEEI. 

" Small qnsntities of thcBe two metals have been observed io the manga- 
nese gos^ne of aeveral mines in Oaston county, bnt thus far no regular 
workable depoeite have been found." 

HAIfOANESS. 

Pyrolusite, peilomelaue and wad are funnd in email qnantitieB in many 
places in this state, but no where in abunjance, bo far aB known. They 
are generally aBBOciated with iron, gold and silver ores. There ie a very 
promising vein, or bed of pEilomelane in Caliiw-ell county, 5 niilcB west 
of Lenoir. It is found in irregular and rounded masses, embedded in 
light-colored gneissic slates, some of the masses being 10, 15 and SOinchea 
thick, and occupying a breadth of three nr four feet of the strata. There 
is also a small seam in the town of Danbury, Stokes comity, and lamina- 
ted masses of J to 1 inch thick occur in the Bnckhorn iron ore beds, and 
there are hand specimens in the Museum from Nash county and several 
other points. 

A specimen of manganese ore recently eent from Jackson county gives 

Silica, 12.35 

Alumina and Sesquiox of Iron, 14.10 

Protosesquiox of Manganese, 74.45 

It is probably braunito, variety marceline. A similar specimen from 
Chatham was probably the same mineral. Manganese is found associated 
witli the iron ores in varions parts of the Btatej ae has been seen. At 
Bnckhorn it is found as a silicate and probably in the form of Knebelite, 
as stated in another connection. Beds of Manganese garnet are of com- 
mon occurrence and often of great thickness. There is a series of aucb 
beds associated with the King's Mountain slates of Gaston, Lincoln and 
Catawba, which are snperficially changed to black oxide, A slaty speci- 
men from Major Graham's place gave 

Silica, 47.93 

Protoxide of Manganese, 12.86 

Binoxide " " 5.6(> 

Alumina and Sesquiox. of Iron, 30.44 
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This has been used in a neighboring fiirnaoe ae a flux, and with very 
good results. 

CHBOMIO IKON. 

Stiiall quantities of chrome are foniid aEsociated with Bome of the iron 
ores of the state, the lead which erossea Guildford county fur example. 
But it is aUo fotind as chromic iron, in coarsely crystalline masses, oftea 
of considerable size and 'ii the form of very irregular veins, or pockets in 
the chrysolyte beds of Jackson, Yancey, Mitchell and Watauga eountiea. 
The most eonsiderabie deposits are two, one near Webster, and the other 
5 miles from Buvnsvitle, on Jack's Creek, at Hampton's. An analysis of 
the former by GentJi gave, 

Cliiomie Oxide, 63.32 

Ferrous " 25.04 

Magnesia, 0.85 

Lime, 1.32 

Silica and Alumina, • 9.47 

There have been no openings at either of these points, but the ont- 
cropa are encli as to justify experiments at both, whenever the facilities 
for traneportati.in shall be sufficiently impnived. 

SECTION III. USEFUL MINERALS, NOT ORES. 

GOAL. 

The general facte in regard to the occurrence of mineral fuel in this 
etate have been given in a previous chapter. It will "be remembered 
that the principal coal beds are found on Deep River, in Chatham and 
Moore counties. Thtj area of this coal fie d is given by Emmons as 
about 300 sqnaro miies. The quality of the coal is also discussed by him 
and by Admiral Wilkes, and varions analyses are published ; the three 
following by the latter, of samples from different parts of the field : 

Carbon, 60.7 59.25 84.56 

Volatile Matter, 32.7 30.50 7.42 

Ash, 5.3 10.21 7.80 

Sulphur, 1.3 

lOOrO 99.99 99.87 
Specific Gravity, 1.28 1.41 1.49 
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The first analysis (by Scbffiffcr) represents the coal at the Egypt shaft, 
the second by Prof. Johnson, the outcrop at Farmersville, and the third, 
by she same, the Wilcox seam. Wilkes says, in his report to the D. S. 
Government, " The three npper seams of the bitnminons coa! are well 
adapted for fuel, cooking, gas and oil. It is a shining and clear coal, re- 
sembling the best specimens of Cnmberland. It ignites easily and burns 
with a bright, clear combustion, and leaves a very little purplish grey 
ash. It swells and agglutinates, making a hollow fire." " It yields a 
shining and very parous coka, and is an excellent coal for making gas or 
for burning." " The dry or debituminized coal" exists in "but small 
quantities in the basin," and " contains less than one quarter of the vol- 
atile matter that the bituminous coal contains." ' 

The following analyses by Dr. Genlh were made for the Survey, of 
specimens selected by myself three or four years ago from large heaps 
newly mined. 

Fixed Carbon, 63.28 70.48 

Volatile Matter, 25.74 21.90 

Ash, 10.14 6.46 

Moisture, 0.84 1.16 

100.00 100.00 
Sulphur 1.35 1.03 

It will 1)6 seen that these are good eaals ; they contain very small per- 
centage of sulphur, much less than many of the coals of Ohio and the 
West, which are largely used in the reduction of iron ores. The former 
analysis represents the Egypt coal and the latter that at the Gnlf, the 
Gulf specimens being obtained within 15 feet of the surfaco. 

In regard to the value of the Chatham coal for gas making, I have re- 
ceived the following teslimony from the Messrs. Peters, of Portsmouth, as 
to the result of a trial in the gas w^^rks of Norfolk and Portsmouth, of a 
lot mined eonie three years ago : " Their (the Superintendents') reports 
are highly favorable to the Chatham coal, both as to the quality of the 
gas produced and the quantity which a given amount of the coal yielded." 
And Mr. C. S. Allman, President of the Norfulk Gas Wurks, says : 
•'Our Superintendent thinks it about equal to the best Clover Hill eoai, 
giving of 14 candle gas, 3f cubic feet per pound, I have no doubt that 
fresh mined lump would give much better results." 

A sample of a thin seam of coal, which was struck last year in Anson 
county, in Boggan's Cut, gave, on analysis, (by Hanna), 
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Fixed Carbon, , 63.76 

yolatilo, 23.13 

Ash, 2.47 

Moisture, 9.95 



Sulphur, 0,75 

The seam exposed in tlie cut was only two or tliree incJies thick; but 
it repreeenta the Ohatham coiil in itscoiitinnation aoutJiwestfl-ard. Tliero 
have been no esploralious here to determine whether larger eeaiiis exist. 

The lignite bed on Tar river, near Oxt'oi'd, in Gianville county, is the 
continuation of the Chatham coal fortnation in tlie oppusite direction. 
The thickness of the seam is repurted about five or ?ix inches; but no 
explorations have been made to aseoi'tain either its liorizontal or vertical 
extent. 

It is worth while to mention here also the hUum-inuus ahalea, which 
show themsolves in 80 strong tbrce above the coal in the Egypt soetion. 
Dr. Emmons estimated the thickness of the oil bearing strata at seventy 
feet, and pronounced them capable of yielding thirty per cent, of their 
we%ht in kerosene oil. So that here is an inexliaustible resource for fuel, 
over and above that furnished by the coal seams. 

The other coal in the valley of Dan Biver, is mneh less known ; biit it 
was mined at LcaksvilJe during the late war, and the c-oal acquired a very 
high reputation as a fuel. It is semi-hit uminons. The tliickness of the 
only seam explored at this point is about three feet. The longitudinal 
extent of this deposit is as great as tlmt of tlie Chatham beds, hut it is 
probably narrower. Ae stated elsewli ere, some recent openings by the 
Iron Company operating in Giiilfurd, seems to show a succession of paral- 
lel beds more numerous and of greater thickness in places than those on 
Deep Eiver. These expioraiiona were made fonr years ago, near Stokes- 
burg. Two analyses by Dr. Genth, of samples of different seams opened 
here gave, respectively. 75.9C and 76.56 per cent, of fixed carbon, U.44 
and 13.56 per cent, of ash, the volatile maiter being about 12 per cent, in 
each. The development of these deposits is a matter of suBicient interest 
to the state to justity an exploration of the whole length of both these 
coal areas; and the diamond drill offers a ready and cheap means of 
tracing out the boundaries and ascertaining accurately the depth, thick 
ncsa, and all the conditions which will determine their value. And I do 
not think a few thousand dollars could be more profitably expended. 
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Thie mineral is quite widely dietribnted in North Carglina, buth in the 
Hnronian and Lanrentian formations. There are very fine hand epeci- 
menB in the Miisenm from a nnmber of counties, Person, Yancey, Ca- 
tawba, Cleavclaiiil, Btirke and others; and there are beds of a more or 
less impure, slaty and earthy variety, in several eections of the State, the 
principal of whith are two; one in Gaston, Lincoln and Catawba, as ft 
constant associate of the argillaceons and taleose slates and shales which 
belong to the King's Mountain' slates; and the other in Wake county. 
The former may be seen at various points crossing the public roads and 
cropping out in the gnllies. At Siamond'e, not far from Catawba Station 
ill Calawba county, the bed was opened many years ago, and several bar- 
rels mined ; and within the last year or two a considerable amount of 
trenching and exploration has been made, and several parallel beds are 
reported, three feet and more in thickness. In Cleaveland county there 
are several untcrups also, of a thin seam of a few inches ; one of them is 
near McBrier's Spring, 

Bnt the Wako county beds are the most extensive, as well as the best 
known graphite beds in tlie State, They extend in a northeast and south- 
west direction for a distance of sixteen or eighteen mites, passing two and 
a half miles west of Raleigh. Tlieio are two beds apparently, forming a 
sharp antichinal. The thickness is two to throe, and occasionally lour, 
feet. The eastern (find longitudinally the most extensive) bed is nearly 
vertical, dipping comelinies east, hut mostly west, at an angle of 70° to 
90'^ ; it was opened at a nnmber of points many years ago, and is wrought 
to a considerable extent at preecnt. It is a bed uf quartzitic and talco- 
argilliiceous slates and shnle!!, which are more or lees graphitic — from 
about twenty or thirty to sixty per cent. 

A large bed of a similar character is reported from Alleghany county, 
and a sample sent, which shows 12. 3S per cent, of graphite. 

Many of the Archrean gneisses of the middle and western regions of 
the state contain graphitfj, along with, or replacing the mica. Speci- 
mens of (his description may be seen in the Museum from Forsythe, 
Ashe and other counties. 

Crystallized graphite like that at Tieouderoga, N. Y., is rare in this 
state, although there are a few (small) such specimens in the Museum, 
from different localities. 

Kaolin, Fire Clay, &c. 

From what has been saii under the he-id ot general geology, it will be 
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readily inferred that there mint be an abundance of clay of all sorts in 
the state. The vast Tertiary and Quaternary tracts of the eastern section 
abound in beds of potter's ulay, tire elay, &e. And among tlie older fur- 
mations aleo, are nnnierons seams and beds of kaolin resulting frum the 
decomposition of the felspathie rocks. One of the largest of these beds 
is found near Greenaburo, a few miles south. It is white and fine — 
graiued and is reported to cover several acres; and other smaller beds of 
the same region are represented in the Museum. One of these on a par- 
tial analysis, gives 82 per cent of silica, ihe residue being mostly alumina. 
Another sample of the aame sort, a white, almost impalpable dust, from 
Johnston county, near Clayton, gave ailiea 67 per cent. Both of these 
and many other specimens, from a number of connties, Chatliam, Wake, 
Guilford, ifec, liave the appearance of what is called sometimes " moun- 
tain menl," Other specimens of very tine hydroi^ silicates are often 
brought to the Museum for meerschaom. One of these, from Burke 
county, gave water 15.9 per cent., alumina 44, magnesia 3.8. 

The following analysts of clays were made for the Survey by Dr. 
Genth and Mr. Chatard, his iissistant : 

Silicic Acid and Quartz, 56.63 60.93 72.25 86.47 

Alumina, , ., 26,22 26.5S 11. 2S ) „ „„ 

Sesquioxide of Iron, 5.fl3 

Magnesia, 0.00 

Lime, 0.30 

Water, 10.92 

The first is from Harnett county, and represents a large bed of fine, 
purplish clay, at Spout Spring un the Woatern Railroad. The second is 
from a bed said to be large, near Shoe Heel Depot, Robeson county ; fine 
and white. The other two are from a bed of fine whitish, ash colored 
clay, called Dirt-eater's Clay, on Major Blount's farm, in Lenoir eountj-. 

Under this head may be placed the beds of argtllite, or pyrophylliie 
slate, — agalmatolite, in the southwest corner of Chatham. This is a 
large deposit belonging to the Iluronian series, which liasa quite extensive 
range; occurring in Montgomery and other parts of Chatham. It is 
popularly called soapstone, and has the soapy feel of that mineral, but 
contains only 3.02 per cent, of magnesia. This substance has been an 
article of trade to New York, on a large scale and for many years. It 
is used in the manufacture of paper, — wall-pAper especially, soaps, cos- 
metics, pencils, &c., and for rarioos adnlteratioas. 
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SOAPSTONE. 

This is a very common mineral in North Carolina, both in the form of 
the impure, tfreeniah, massive, or elatj rock, (potstone), iiFed for grave 
stones, and for chimney and fiirnaco hearths and linings, and in the form 
of a pnre massive white steatjte. The most extanpive beds of this min- 
eral ar« found in CherokDe and Mneon, in immediate aeeociation with the 
marble range previously described, and accompanying it througiiout ita 
whole extent, on Nantehaleh River, Valley River and Kotteley. An 
analysis of this ruck, as it oeunrs at Jarrett'a, on Nantehaleh, gave 23,71 
per cent, of maguesia, which is abont t!ie percentage for pyrallolite. The 
variety rensselaeritc is found in Forsythe cmntj, and probably also in the 
eonih monntains, in Bnrko county. 

Sebpektine. 

This mineral is found in large masses in many portions of the stale. A 
noted locality in Wako county, was long ago described by Dr. Mitchell. 
The finest beds of it arc those near Patterson, in Caldwell connty. It ia 
dark, almost black, and tine-grained, and polishes well. It ia beautifully 
seampd with minute veinlets of amianthus. Serpentine of fine quality, 
sometimes approaching precious serpentine, is found in the chrysolite 
beds of the west, as a result of their alteration. 



This is one of the commonest associate* also of the chrysolite beds juat 
mentioned, and it occurs also quite widely in the Lanrentiau roeka of the 
middle and western parts of the state. One of the best known localities 
in the state, is that near Bakersvillc, iu Mitchell connty ; in fact it occurs 
in two or three places in that vici::ity. It is long, fibrous, white and 
readily rcdnced to a pulp, or mass of fine lint. An equally fine article ia 
brought from the southern part of Jackson county. It Ja also found near 
Tryon mountain, in Polk county. Another well known locality ie in 
Caldwell county, near the Baker mine. This ia aasociated, like many 
others, with a aerpentine rock. Speeimena have been brought to 
the Museum also from Ashe county, and from Yancey. There is consid- 
erable inquiry for this mineral from various quarters, for aundry new nses 
and manufactures, and it is likely to become very soon an article of com- 
merce of considerable v^lne. 
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Attention 1ms been called in another connection to the einery beds asso- 
ciated with the Guildford range of iron ores ; and an analjeia by Genth 
was given. Bnf the region to which attention has been of late largely 
drawn as a source of einery, or cornndum proper, lies west of the Blue 
Ridge ; and aa elsewhere pointed out, it is there associated with the ehry- 
Bolyte beds throughout the whole of their extent, so far as any examina- 
tion has been made. The richest localities however, thna far discovered, 
are found in Maoon connty, near Franklin, and in Clay county on Buck 
Creek. For a fuller account of these localities, see the paper of Mr. 
Smith in the appendix. This gentleman also calls attention to other 
localities in this range, and Dr. Genth has published an elaborate paper 
on the associated minerals of the whole series of chrysolyte beds ; Prof. 
Shepard also, and Dr. J. Lawrence Smith have published interesting in- 
vestigations on the same subject. There are in the Museum specimens 
from several other places, one in the southern extremity of Jackson 
county, south of the Bine Eidgo, another on Ivy River in Madison 
county, where I procured very handsome specimens iu 1867, and a third 
l-J niiies from Bakersville, within 200 yards of the asbestos above de- 
scribed, at which point, in company with Mr. Irby, I fjund several spec- 
imens last fall. There are also hexagonal crystals of corundum in the 
Muscnm, from Crowder's Mountain in Gaston county, and some large 
sized ones from Forsythe. A friend has lately written me from Iredell, 
that he has some crystals found in that section. Sj that it is evidently a 
mineral of very wide distribution in the state. 



The mining of this mineral is a comparatively new industry in North 
Carolina, having been inaugurated only 4 or 5 years ago. And it is still 
chiefly limited to some half a dozen counties, mostly beyond the Blue 
Ridge. The marketable mica is obtained from the great ledges (veins?) 
of very coarse granite, elsewhere described, which characterize the middle 
region of the mountain plateau, a little southeastward of, aad parallel to 
the great hornblendic and chrysolytic ranges described in a previous chap- 
ter. The most noted localities are in Mitchell and Yancey, on the waters 
of the Nolechucky, between the Black Mountain and the Roan. In this 
basin are a great many enormona ledges of the granite above referred to, 
and scores of mines have been opened within a few years, some of which 
have proved very profitable. The mineral is taken out in large lumps 



.y Google 



800 GEOLOGY OT MOBTH OABOLISA. 

.\ 

(nide crystals), <i£ 30 or 60 pounds weiglit np to several hniidrod, and 
even a thousand oecaBionallj, These are readily Hesile into larninte of' 
any desired thickness ; and shuets are sometimes found three foot in diame' 
ter and upwards, and will often cut 16 by 20 incliee. The most couiinon 
sizes however, are mnch smaller, ranging from 2 by 3 inches to 4 by 6, 
occasionally a little larger. Last September, I saw in one heap, about 
200 tons of rough mica, that had jnst boon qnarried from a pit near Ba- 
kersville. TIic mica noJnles are acciiiniiated along certain planes or 
ranges in a quartz, or felspar, or quartz felspar matrix. A large propor- 
tion of the mineral obtained is rejected, either on account of a want of 
transparency, or because it is gnarled, the plates being so interlocked as 
not to be separablo. 

The largest bueiaess in this line has been carried on by Messrs. Heap and 
Clapp, near Bakersville, who have opened and operated several mines. 
Mr. Irby also has operated quite largely in the same neighborhood. Mr. 
D. G. Ray, however, was one of the earliest in the new enterprise. He 
opened an extensive and very profitable mine on the northern slope of 
the Black Mountain, within two miles of Burusviile. Other mines have 
been and are now operated in Haywood, on Richland Creek for example, 
and in Jackson and Macon at several points. In Asho county also are a 
number of mines, near Jefferson. Wilkes county on this side of the Blue 
Ridge, and Burke, Cleaveland and Catawba have entered to some extent 
into the mica-getting buBiness, And if the market were sufficient, alarge 
number of other counties could contribute to its supply. I believe there 
are no larger sheets obtained anywhere, not even in Siberia, than in the 
mountains of this state, and no finer qualities ; and probably nowhere has 
the business received so great a development. The largest and finest 
sheets seen at "Wenna, were from the Ray Mine, Yancey county. 

There is a point of great interest connected with the history of mica- 
mining in this State, which it is worth while to refer to in this connection. 
This industry is not really new here, it is o::ly revived. The present 
shafts and tunnels are continually cutting into ancient shafts and tunnels ; 
and hundreds of spurs and ridges of the mountains, all over Mitchell 
county (especially), are found to be honey-combed with ancient workings 
of great extent, of which no one knows the date or history. In 1S68 my 
atte::tion was first called tu the existence of old " mine holes," as they are 
called, in the region. Being invited to visit some old Spanish silver mines 
a few miles southwest of Bakersville, I found, as stated in the report for 
1868, a dozen or more " open pits forty to fifty feet wide, by seventy-five 
to one hundred long, filled up to fifteen or twenty feet of depth, di^>06ed 
along the eloping creat of a long terminal ridge or epur of a oeigtiboriDg 
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mountaiu. The excavated earth was piled in liuge heaps about the mar- 
gins of the pitB, and the whole overgrown with the heaviest forest trees, 
oaks and chestnut, some of them three feet and more in diameter, and 
acme of the largest belonging to a former generation of forest growth, 
fallen and decayed ; facts, which indicate a minimum of not leee than three 
hnndred years." I added the remark as to the probable origin of these 
pits, " There is no appearance of a mineral vein and no clue to the object 
of these extensive works, unless it was to obtain the large plates of mica, 
or crjBtalB of kyanite, both of which aboand in the coarse granite rock." 
about two years afterwards in a conversation with Col. Whittlesey, and 
subsequently in numerous publications on the subject of the mounds of 
the northwest, I learned that mica was of common occurrence in the 
tnmnli of the Mound Builders, among the atensils and ornaments which 
such rude people are in the habit of inhuming with their dead owners. 
And upon further inquiry I ascertained that cut forma, similar to those 
found in the mounds were occasionally discovered among the rubbish and 
refuse heaps abont, and in the old pita. These circumstances revealed fiu- 
mistakably th^ purpose and the date of these works, and showed them to 
be cotemporary with the extensive copper mining operations of Lake 
Superior. 

Since the development of mica-mining on a large scale in Mitchell and 
the adjoining conntiea, it has been ascertained that there are hundreds of 
old pits and connecting tnunels among the spurs and knobs and ridges of 
this rngged region ; and there remains no doubt that mining was carried 
on here for ages, and in a very systematic and skillful way ; for among all. 
the scores of mines recently opened, I am informed that scarcely one has- 
tnrned out profitably which did not follow the old workings, and strike- 
the ledges wrought by those ancient miners. The pits are always open 
" '^%g^"g^i" never r^alar shafts ; and the earth and debris often amounts 
to enormous heaps. 

' One of the most profitable of all the modem mines, (on Cane Greek)^ 
is one which is marked by the greatest of the old excavations aad the 
largest earth heaps about its margins, in the whole region, showing that 
this was the richest of the ancient diggings. The tnnnels are notable as 
being mncb smaller than such workings in modern inining, being gen- 
erally only three to three and a half feet in height and considerably less 
in width. Some of these tunnels have been followed for fifty and a hun- 
dred feet and upwards. It is asserted by the miners that dietinot tool- 
marks are often found along the vallt of these tunnels, resembling the 
stroke of a pick or chisel. It is also noticed that the beat parts of the 
Teina were often abandoned by the old workers, eridently on account <tf 
S4 
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the hardness of the rock ; thej do not Beem to have been able to pene- 
trate the nnweathered and more solid portions of the ledges in any case, 
a circumstance which shows the inferiority of their tools. 

As to the usee to which this mineral ia put, the principal one seems to 
he to furnish windows for parlor stoves. Bat it is also mannfactured into 
lamp-shitnneys and shades, and it is also latterly naed, to some extent, 
already, as among the ancients, for piirposee of personal ornameots of 
women — another lltnBtration of the periodicity of faahions. The me- 
chanical uses are multiplying, so that ere long the demand will no donbt 
overtake the supply, and when that happens, a large field of profitable 
industry will be open to many conntiea of the State. 

BciLDtKo Stohkb. 

From what has been said under the head of general geology, it will be 
Apparent that there exists the greatest abandance of material for arcbi- 
tectnral and engineering uses, over a large part of the state. Granite 
and gneiss are among the commonest rocks throughout its whole length, 
except in the coastward region, where it is overlaid by the Tertiary and 
Cretaceous beds. And the sandstones of the Triassic, red and gray, as 
well as those of the Hnroniao, are available over considerable areas ; 
while the shell-limestones of the Eocene fornish a very fair building ma- 
terial to the sandy and alluvial coast region ; and the crystalline limestones' 
and marbles of the west supply an ornamental building stone of great 
variety and beauty. 

Granites. — The capitol is built of the light colored gray gneiss which 
is BO abundant in the Lanrentian formation of the state, and in the Peni- 
tentiary, which is in process of building, the same material is nsed. An 
analysis by Mr. Hanna shows the composition of this rock. It is as fol- 
lows; 

Silica, 69.28 

Alumina, '. 17.44 

Sesqnioxide of Iron, 1.08 

Protoxide of Iron, 1.22 

Manganese Oxide, 0.16 

Lime, 2.30 

Magnesia, 0.27 

Potassft, 2.76 

Soda, 3.64 



,. by Google 



ECONOMICAL GEOLOGY. 30d 

It will be noted that felspar is the predominant element, and that this 
belongs mainly to the soda section, — probably oligoclase. The rock is 
evidently capable of resisting the action of the climate indefinitely, as 
there is no visible effect of erosion, in the caee of the eapitol, in 40 years. 
Other quarries have been opened in the neighborhood of Raleigh, in 
which the gneiss shows the same general characteristics, with differences 
of color, grain, &c. The HeDderson Quarry, in Granville county, forn- 
ishes a harder and more qnartzose rock, of a darker gray color. There 
are several quarries as far east as Edgecombe and Wilson, near the "Wil- 
mington and Weldon Railroad. The former of these was need for the 
fonndation conraes of the U. S. Post Office in Raleigh, and likewise in 
various structures along the railroad. It is of a slightly greenish-gray 
color, quite hard, and doubtless durable. 

A fine light colored feldspathic granite, specked with a small per- 
centage of black mica, is quarried in Warren county. Extensive qnarries 
have been wrought also near Salisbury, at. Diwin's Mountain. And re- 
cently a very light colored, almost white granite is obtained from the 
same locality, and has been adopted for the soperstrnctiire of the post 
office bnilding already mentioned. It is a beautiful stone, of fine and 
nniform grain, dresses well an J resembles marble at a little distance. It 
is marred by the occurrence in certain parts of the mass, of minute octo- 
hedral crystals of maguetite, which under the action of the lime of the 
cement, gives it a slight ferruginous stain in patches ; but it ia not probable 
that'they will affect the durabih'ty of tiie stjne. This is a true granite, 
:ind the ledge is of great extent. The predominant ingredient here .".leo 
is feldspar, partly, at least, of the soda section. A very coarse porphy- 
ritic granite with large crystala of orthoclose, has been mentioned else- 
where as common along the western side of the central granite belt, pass- 
ing a few miles west of Salisbury, across the sonthorn end of Iredell 
county, and reappearing in large force on Long Creek, in the middle of 
Gaston. In places this is a good building stone, while in others, &b the 
firat named locality, it weatliers too readily, A granite of the same gen- 
eral description, that ia, coarse and porphyritic, occnrs on the lower 
Yadkin (Pedee), in Kielim^nd and Anson. This is of a slightJy greenish 
color, contains oligoclase or albite instead of ortboclase, at least iu part, 
and forms a very fine and durable bnilding stone. Quarries have beea 
opened in many places in the gneiss and granite ledges of the piedmont 
and mountain sections, more especially along the railroads where snch 
material is in demand for various engineering structures. The mountain- 
ous ledges of porphyroidal gneiss (angen-gneiss), heretofore described, bo 
abnndant and conspicuous iu Hendersoo cotintyj about Flat Rock, Hen- 
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dereonville and Hickory Nat Gip; in Hickory Nut Mountain, McDowell 
county, io the spnrs of tlio Bine Ridge, among the head waters of tlie 
Catawba, aod again on the turnpike road, jtiat below Blowing Rock, in 
Caldwell eonnty, furnish nmueruna (jiiarries of a very good bmldiog etone. 
There are also very notable, bare ledges nf light gray granite of great ex- 
tent, near Mt. Airy, in Surry county. But it wonld be tedioua and need- 
less to particalarizo, as granite and gneiss arc everywhere. 

Sandstone. — The Rod or Brown Sandatone of the Triassic has been 
already described, and its extent and general characteristics indiijated. It 
is found in two tracts, — narrow zones, one lying along the valley- of Dan 
River, near and almost parallel to the northern boundary of tJie State, as 
may be seen by reference to the map. Tlie other lies in a northeast and 
Boutbwtist direction, nearly across the eastern side of the middle division 
of the State. A considerable pari of this formation consists of eaud- 
Btone — red, gray and variously colored, and of various grain and texture. 
These afford many quarries of tine building stone. One of the beet yet 
opened is near Wadesboro, in Anson county. It is reddish brown to bnff 
colored, and of fine and very uniform grain. I have seen nothing from 
Portland, Conn., or on Fifth Avoone, superior to it. Quarries have been 
long opened in most of the other counties along the line of its outcrops; 
in Chatham, for example, near Egypt, above and below, on tlie river and 
on the railroad. Other quarries of note are (ound on the North Carolina 
-Railroad, neir Durham, in Orange. Stone from this locality has been 
long nsed for building in Raleigh. Two specimens examined lately with 
reference to constitution and probable durability, showed that the cement- 
ing material of the quartz sand consisted mainly of iron oxide and clay, 
each about four and a half per cent, in one, which is of a dark-reddish 
brown color, and two per cent, in the other, which is light gray. The 
former also contained one and three-quarter per cent, of lime, an equal 
quantity of magnesia, and eight-tenths per cent, of soluble silica; the lat- 
ter respectively three-quarters and nine-tenths percent, of the same sab- 
Btanees. These, however, did not appear to have mnch cementing effect. 
The samples were taken from largo blocks, fresh from the quarries, and may 
be regarded as giving a fair representation of these sand-stones, in their 
general character. 

Marble. -As elsewhere stated, there are several ranges of beds of 
crystalline limestone in the middle and western regions. The firat be- 
longing to the King's Mountain belt, contains so far as yet known, very 
little marble, that may be considered as available for the purposed of orna- 
mental architecture, or regarded as better than other common building 
stones. In the extreme west, however, in Macon and Cherokee, the 
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limeetone range, both od Nantehaleh and Talley River, eontaina beds of 
Yory fine marble of various colore, white, pint (or flesh-colored), black, 
graj, drab and mottled. It is capable of a very fine polish, and will one 
day, (when the difficnltiea of transportation shall be overcome), acqnire ft 
high value in architecture, as well as in otiier ornamental arts. In this 
last connection some of the serpentine beds may be mentioned as likely 
to come into use, and so to acqnire a market valne. 

Millstone and Grindstone Gkits, &c. 

The sandstone just described are, in many places, well adapted to the 
purposes of grindstones, and during the war, while the foreign supply 
was cut off, they were largely so used. The Anson county quarries 
furnish a very tine grindstone and whetstone grit. 

The conglomerates of the Tiiassic series, which are associated with and 
replace the sandstones above mentioned have been long and widely used 
fyr millstones. They have been principally obtained from Moore connty, 
on McLennan's Creek, where tbey are obtained of excellent quality; and 
they have been distribnted from tliis point, over a large number of the 
intervening counties, to the Bine Bidge. Some of these stones have been 
in USB for 50 years ; and they are occasionally found to be nearly equal 
to the French bubr-stone. 

The coarse porphyroidal granites and gneisses which are scattered over 
so large a part of the State, are however the moat common material for 
millstones. And in the eastern section, the shell rock is often partly or 
wholly silicified, forming a sort of buhr-stone, as in Georgia, and is well 
adapted to the samo uses. In Madison county, in the Huroniau slates on 
Laurel River, there is an irregularly laminated whitish quartz, occurring 
in large veins, which is used for millstones, which are reported to be a 
good substitute for buhr-stone. 

Whetstone. Among the silicions argillytea so abundant in the Hu- 
roriian strata, there are frequent beds of novacnlite or whetstone. On© 
of the best localities is a tew miles west of Chapel Hill, from which 
these stones have been carried in all directions. Other quarries are found 
in Person connty, near Roxboro, in Anson, not far from Wadesboro, in 
Montgomery and adjoir.jng counties, on the great Huronian belt, and in 
fact almost every section of the State has its own quarries, which either 
do or might supply the local demand, at least in part, and as to articles of 
the commoner grades. 
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DiAKOKD. 

Dr. Oenth has given all that is knowa on the subject of the oeeurrcneo 
of dianionda in North Carolina oa p. 57 of the Appendix. All the 8]>e- 
cimens hitherto fonnd, wer« discovered hj accident, and iit washing for 
gold. Doubtless an intelligent leaTchr by persons trained to recognize 
the gem in the rongb state wonld have brought to light scores of tliem 
in the extensive gold diggings of tlie state. 

AoATB. 

Bongh speciineDe erf this form of quartz are verj common, foi 
ample, in Cabarrus, near Harriaburg aud near Concord, and in Mecklen- 
burg; and occasionally a handsome gem has been found amongst them 
but a year or two ago some very fine specinione of inosa-agate were dia 
covered near HUlsboro^ which wero at last accounts in the hands of Cul. 
Whitford. 

Opal. 

A number ef gems of this speciee have been fousd in tke slate. 
Within the last twelve montlis a large cumber have been picked op ia 
Concord, Caharrus county, some of themof muoh beauty and high market 
value. 

SECTION Y. MISOELLANEO'JS. 

Miner Ai. Watebs. 



Both Chalybeate and Sulphur waters are of comnxin occiwronee i n the 
tate and in all sections of it, the former eminently eo. Alum waters 
are also of frequent occurrence. In the eastern section, the abnndtince 
of peat and muck insures the prevalence of carbonated waters, which 
are continually dissolving the iron <'xides from the ferruginous Quater- 
nary earths, and in their issue in springs at the foot of tlie slopes and in 
the ravines, they come charged with this etement, which is deposited in 
a flocculent ochreous precipitate, along the conrse of the streams. In the 
granitic aud slaty regions of the middle and west, the presence of iron 
and alum isdne to the decomposition of the iron pyrites, so widely dif- 
fused in the gneiesee, granites and slates. 
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Ucnj of the sprinj^ of tbeee eections have become noted places of 
resort. 

No general ioTestigation of the sabjoct has been jet attempted, and so 
no general diBcnssion will be entered on here. Bat a great many partial 
analjBea hove been made, of waters from every section, of which a few 
examples will be given. 

The fignres represent the nnmber of grains of the different substances 
fonnd in a United States standard gallon. 

1 3 3 i 5 6 7 

Organic and Vol. Matter, 6.16 5.79 1.23 1.79 1.03 3 95 1.23 
Silicic Acid, 1.65 3.76 0.62 1.60 2.10 1.01 1.15 

2£i„°".™.°.':::;::l"'' »•»" »■" »■«« a™} »■» Sii 

Lime, 4.80 1.17 0.49 1.72 1.62 1.74 0.19 

Magnesia, .'.. 0.49 0.06 0.12 0.25 0.42 0.75 010 

Soda, 0.27 1.09 0.89 

Snlphnrie Acid, 0.25 1.23 0.12 0.74 0.12 0.40 0.08 

Chlorine, 0.92 0.18 0.37 0.37 0.42 2.62 0.17 

Oaibonic Acid, 23.40 32.22 large. I'.82 0.54 

Phosphoric Acid 1.00 

Solid Matter, 17.07 13.05 3.69 7.69 6.75 12.70 4.03* 

No. 1 is the famous '■ Alum Spring," Onslow conntj, described on page 
12. The water issues, clear and strong, from an aperture in the limestone 
of about the diameter of a flour barrel, and discharges, at a rough esti- 
mate, 2,000 gallons per minute. Tbere is a decided smell of sulphur in 
the air about the spring, discernible at the distance of several rods ; but 
this ingredient, being in gaaeons form, is evanescent, and hence does not 
appear in the analysis. There is a ochreons precipitate for some distance 
along the brook below. 

No. 2 is a similar spring, not so large, but still very bold and copious, 
situated some four miles north of Washington, known as *' Cowhead 
Spring." The temperatnre is 60°. This also gives an iron precipitate. 

No. 3 is one mile above Morganton, on the railroad. 

No. 4 is called " Glen Alpine Spring," some ten miles south of Mor- 
ganton, in the Sonth Mountains. 

No, 5 is a spring near Greensboro, analyzed for Dr. Duffy, 

'Add .21 grwn of sulphur, in the form of sulphides. 

Digitize, by Google 



308 QEOLOOT OF HOBTH OABOLINA, 

No. 6 is s well at ThoinasTille, (of Mr. Thomas). Thie is notable a* 
containiiiga grain of phosphoric acid to the galloa. The analysis also 
showed minnte qaantities of nitric acid and of the snlphidee. The 
presence of these substances fDrnishee gronnd of etispicion of contamina- 
tion. 

Ko. 7 is from Warrenton, analyzed at the reqnest of the mayor. It is 
a sulphnr water, otherwise very pure, containing only foar grains of solid 
matter to the galloa. 

It will be observed that tha amoant of solid matter does not reach 
twenty grains in any of these samples, all of which are popularly con- 
sidered mineral waters. But an ordinary potable water may, and often 
docs, contain even more tlian that amount. Some of the wells of Raleigh 
contain much more. A few examples will show the range of solid mat- 
ters in drinkable waters, in grains per gallon : 

Cochituate, Boston, 3.11 

Croton, New York, 4.78 

Kidgewood, Brooklyn, 3.92 

Fairmonnt, Philadelphia, 3.50 

Lake Michigan, Chicago, 6.68 

Genesee River, Rochester, 13.25 

Thames, London, 18.50 

Kent, " 26.50 

Seine, Paris, 8.83 

Ebine, Basle, 11.80 

Loch Katrine, Glasgow, 2.30 

Distilled Water, 0.10 

Absolutely pure water is unknown, outside of the laboratory of the 
chemist. 

No spring, or well, or lake water is pure. And it is generally consid- 
ered that a certain (small) per centage of mineral matter improves not 
only the taste, but the wholesomeness, of drinking water. Lime carbon- 
ate, one of the most common impurities, does not impair its healthfulneas, 
until thequantity passes twelve or fifteen grains, but sulphate of lime, 
magnesia salts, and whatever communicates permanent hardness to 
waters, are reckoned injurious, even when existing in small proportions. 
Organic matter is commonly set down as injurious, if found in quactitiet 
above one grain to the gallon. 

But whether a larger proportion is hurtful, depends altogether on the 
nature and (especially) the source of it. If derived from the putrid de- 
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composition of vegetable, or (especially) aQitnal matter, It ie iojnrioaa in 
all proportions ; bnt the brown hnmooa acida, from peat and mnolc beds, 
do not seem to be deleterioas even when amonnting to satnration. Sea- 
going veEsels are said to prefer the brown, wine-colored waters of the 
Dismal Swamp and other each peaty waters of the coast. 

Suspended matters in drinking water are OBnall; unwholesome, and a 
frequent eoarce of disease. 

Nitric acid, ammonia, phosphoric acid and chlorine are commonly in 
dications of pollution, especially the three last named, and waters so con- 
taminated are dangerons to health. The greatest total amount of solid 
matter per gallon in potable waters ehonld not exceed 30, or at most, 40 
grains; the carbonate of lime - should not constitute more than one third 
of that i the organic matter should not pass one grain, and sulphate of 
lime and magnesia salts shonld be absent, or if present, only in minnte 
quantities. 

Lake and Blver waters are generally pnrer than that from spring and 
wells, and tor obvious reasons. All waters come from the ocean by evapo- 
ration, and fall in the form of rain in a state of comparative purity, ab- 
sorbing from the atmosphere, besides the gases of which it is composed, 
the animal, vegetable and mineral dnst which floats every where in it, 
and also a minute portion of ammonia, nitric acid, and other matters (sul- 
phurous acid, &C.), thrown into it by the combustion of coal, &e. A part 
irf this water, after reaching the surface of the earth, passes directly into the 
rivers and lakes ; another portion penetrates tlio crevices of the rocks, or 
the porous earth, and makes its way, by a slow underground circulation, 
to the sources of springs, or is tapped by wel.s, and so comes to the air 
again, charged with whatever soluble mineral matters there may have 
been in the rocks and earths tlirongh which it has percolated, so that the 
character of tlie water so issuing, is determined by that of the rocks. 
Other things being eqnal, the water is purer in regions characterized by 
the older, crystalline formations, granites, gneisses, &c. 

Mineral waters are simply those wbicli contain either an excess of those 
mineral matters nsually found in spring and well water, or (and more 
commonly) such rare substances as are supposed to have valuable medi- 
cinal properties. The following analyses will convey a general notion of 
the composition of such waters. It will be seen that sea water is a most 
conspicnons example of mineral water. 

grs. pr. gal. 

Ocean Water, 2,408.00 

Dead Sea « 13,488.10 
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SaltLake " 15,203.00 

CongreBB Spring, Saratoga, 700,89 

U.S. " " 331.84 

Sponting Well, " 991.55 

BalUton Artesian Well, Ballston, 1,238.25 

Greenbrier White Siilphor Springs, Ta. : . . . 16.iil 

Kockbridge Alum, Va., 5.85 

Buffalo Springs, Va., 9S.38 

Warm Springe, N. C, 9.81 

Hot Springe, Ark., .... '. 8.50 

Vicby, France, 38.99 

Kissingen, Germany, 65.52 

Louisville Artesian Well, (2,086 feet deep), 113.96 

Charleston " " (1,250 teet deep), 16.96 

The waters of some of the pnblic wells of the city of Newbern have 
been analyzed, at the reqnest of Ool. J. D. Whitford, and the reanlt is 
given below, as furnishing a feir example of the potable waters of the 
seaboard region : 

12 8 4 5 6 7 

Siliea, 7.87 4.43 6.42 9.16 6.93 3.79 0.69 

Organic Matter, 5.07 9.33 2.68 7.05 8.67 1.34 1.85 

Alnmina, 0.29 0.46 0.29 trace 0.17 0.35 0.01 

Oxide of Iron, 0.29 0.29 0.58 trace 0.64 0.11 0.01 

Lime, 4.08 8.22 1.51 6.12 2.04 3.26 0.47 

Magnesia, 0.93 0.58 0.64 1.22 0.64 0.64 0.11 

Sodium, 2.68 7.75 2.89 7.75 2.09 3.03 0.38 

Phosphoric Aeid, trace trace 0.17 0.17 0.17 0.51 0.15 

Sulphuric Acid, 0.93 2.21 0.47 2.63 0.58 0.64 

Chlorine, 2.79 5.83 trace 0.81 trace trace 0.30 

Solid Matter, 24.93 39.10 14.14 34.95 16.93 18.67 3.97 

Depth, (in feet), 37 15* 15* 69 15* 22 

Temperature 63° 68° 67° 69° 68*= 55°** 



•Not more than 15 feet. 
••Temperature taken In Januarj. 
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Ko. 1 is from tho Whitehnrst pump. 

No. 2 ie from ManJy's pnmp. 

No. 3 ie from the GilderEleeve pninp. 

No. 4 18 from tho Epiiicopal Church pump. 

No. 5 is from the Lane pump. 

No. 6 is from H. J. B. Clark's, 9 milea from Newborn. 

No. 7 is from T. S. Howard's, 1^ miles north of Newbero. 

It will be observed that the solid matter about reaches the limit of pota- 
bility in two cases. These are the second and fourth. And it will also be 
obserbed that much of the excess in both cases is common salt, (chloriae 
and sodium), which exists in much greater proportion in these wells 
than in anj of the others. This is explained by tlve tact that thej both 
penetrate to a level below the surface of the Neuse River, whose waters 
are brackish, and the former is only 200 feet distant from it. These 
waters also contain a lar^rer proportion of lime and organic matter than 
the others. Their temperature is also highest, indicating a more direct 
communication with waters having the surface temperature, so that 
they cannot be recommended as wholesome drinking water, although 
they are within the allowed limits of potability. The quantity of silica 
found in all these waters is very considerable; but there is nothing 
specially injurious to health in this mineral, beyond the fact that it is so 
mnch added solid matter. The organic matter is also large in all of the 
samples, and in several of them, notably so. The Whitehnrst, for ex- 
ample, comes next to the Episcopal Church well in this respect. This is 
doubtless due to the source of the water, wliich is to be sought in the 
peaty swamps and rivers further inland, from which these waters are de- 
rived through their communication with the subterraneous streams. A 
considerable additional part of the solid matter of this water is evidently 
derived from the river, as indicated by the large proportion of chlorine, 
sodium and magnesia. The temperature of this well shows, however, 
as well as its structure, that the main sources of its supplies are distant 
and deep, — that they are a part of the subterraneous circulation peculiar 
to this section, and arising from its special geological features, explained 
elsewhere. 

Of course those wells are the safest sources of water for drinking and 
other domestic uses, which reach this underground circulation, provided 
of course they do not also communicate with brackish or. other nndrinks- 
ble waters. The shallower wells, — those which stop short of this stra- 
tum, that ie, which derive their supplies directly from the rainfall by per- 
colation through the superficial porous, sandy strata, which characterize 
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most of the eastern section, will ever be liable to pollntion from varions 
BOnruee ; aocl the <3angere of such pollution are greater, and are contio- 
Tially aiigiuenting, eapecially in cities, as the sewage and decaying animal 
and vegetable matters are continually descending, and will sooner or later 
reach the sources of such ehallow wells. 

It will be noted that Nos. 3, 4, 5 and 6 contain an appieciablo amount 
of phosphoric acid, especially the last; this is always objectionable and 
snspicions, even in the smallest quantities. Nu, 7 is an exceptionally 
pnrc water. The following analyaes of polluted and unwholesome 
waters are added, as an illustration of the effect of sewage and ma- 
nurs heaps and other animal and vegetable tilth, which, without proper 
sanitary precautions, will accumnlate in all cities, and even about 
private houses. They are from the last Journal of the Royal Agrienl- 
tnral Society of England, and were made by Voelker. 



Organic Matter, 0.56 

Phosphoric Acid, ) 

Oxide of Iron and Ahimina, f 

Phosphate of Lime, 0.43 

Sulphate uf Lime, 18.14 

Carbonate of Lime, 5.41 

Carbonate of Magnesia, 

Nitrate of Magnesia, 8.21 

Sulphate of Magneeia, 

Nitrate of Lime, 8.97 

Sulphate of Boda, 

Chloride of Sodium, 13.53 

Alkaline Carbonates, 2.73 

Silica 0.84 

Solid Matter, 58.80 

No. 1 was taken from a public pump in the suburbs of London. Dr. 
T. found on inquiry tliiit there was a burial ground in the vicinity, and 
lie had no doubt that tlie drainage from thence reached the well and 
rendered it " unwholesome and totally unfit fur drinking purposes." 

No. 2 is a sample of water from a well used by a family that had been 
attacked by typhoid fever. Dr. V. says the sample is " contaminated 
with drainage products, which fully accounts for tbo outbreak of typhoid 
fever in the family," 



1.56 


2.68 


0.98 


0.17 




0.96 


20.67 


96.71 


ii.ai 




12.81 




0.19 


13.98 




34.83 




3.96 


20.44 


45.35 


1.68 


17.86 


1.40 


1.82 


70.84 


218.26 
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No. 3 is a Eample of water from a well in Lincolnahiro, that had proved 
fatal to two farm animals. Dr. V, to whom tho suspected water waBsent 
for analyeiB, saye that the water was free from smell, but was colored 
slightly yellow, aitd he adds, "iinqiieetionably the water was charged 
with a large proportion of injiiriona organic impurities, and ranch eon- 
taminated with saline and earthy componnda, which were derived from 
yard drainage, sewage, or similar objectionable liquids. Inconsequence 
of these impurities the water was positively poisonous and probably 
produced the death of tho two beasts." 

These cases are given, out of hundreds, in order to fix attention npon a 
subject of the last importance, both to cities, and to individuals and to 
society at large, and lliis because it has been almost wholly neglected 
among us, even in our largest towns and cities, whose death rates have 
doubtless often responded sadly to this public ignorance and private and 
official negligence. 

M^TTEORITES. 

In addition to what Dr. Genth has said on this head, page 56 of the 
Appendix, I add the following. 

The Rockingham Meteorite, referred to by Dr. G., I obtained in 1866, 
from Mr. Peters, who found it a few years earlier, and who lived near 
the point where it was picked up. It was found in an old field which 
had not been cultivated for abont 20 years, oo the top of high hill 
(Smith's Mountain), and near the site of a former dwelling ; so that its 
fall probably occurred within 20 years. The mass is very compact and 
almost as hard as steel. The original weight was within one ounce of 
eleven pounds. It was coated with rust. Dr. Genth's analysis of a email 
fragment sent bim, gave 

Iron, 90.41 

Nickel and Cobalt, S.74 

Nickel, 0.33 1 

Iron, 0.27 > Phosphide. 

Phospborns, 0.14 j 

Copper, 0.1 1 

He says : " It consists of a mixture of several Iron-Nickel alloys, in- 
termixed with phosphide of Nickel-Iron." " The iron contains besides, 
pyrites, and probably quartz, or a silicate in minnte quantity." " This 
meteoric iron is undoubtedly one of the most interesting in existeDce." 
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He also notes the point that it contains chloride of iron, a snbstance 
rarely found in meteorites. 

Dr. J. Lawrence Smith, for whom I was able with much difficult; to 
sever a larger fragment, also made a tbinnte investigation of it. His 
analjsis is as follows : 

Iron, 90.88 

Nickel, 8.02 

Cobalt, 0.05 

Copper, 0.03 

PhoBphorns, 0.03 

The fragment analysed was selected bo as to be " free from any schrei- 
bersite visible to the eje." " Its Epecific gravity was 7.78." *' Its strnc- 
tnre Is highly crystalline, and when polistied and either heated or acted 
on by nitric acid, develops remarkably fine Widmansttetian Sgnres with 
delicate markings on tlie inside of the figures." " I discovered some of 
the chloride of iron, enongh to test its nature and leave a fmall fragment' 
that is now in the Garden of Plants, Paris." 

The Nash County Meteorite.~On May Uth, 1874, at Si P. M., there 
fell near Castalia, in Naah county, a shower of meteorites. Dr. King has 
given me the particnlara of the fall. He says there were " rumbling ex- 
pioBions as of fire arms in battle a few miles off, which continued for foor 
minntes." Four fragments have been picked up, one of 12 pounds, one 
of 6, and two smaller, of between one and two pounds, which I was bo 
fortunate as to obtain from the finders throngh their eoutteay and by 
favor of Hon. J. J. Davie. The specimens all have athin black coating, 
and are of a light to dark gray color inside. 

Dr. Smith, to whom I forwarded a fragment, has made an analysis and 
report, from which I make the following abstract : " The principal cause 
of the dark color is doubtless the large amount of Nickelifcroua iron, and 
in the lighter portions there are aomo white spots of a mineral which is 
doubtless enetatite. The specific gravity is 3,061." The composition 
is as follows: 

Kickeliferoiis Iron, 15.21 

Earthy Minerals, 84.79 

The former is composed of 

Iron, 93.13 
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Nickel, 6.20 

Cobalt, 0.41 

The latter consists of " bronzite and olivine with small particles of 
auorthito, aod it will be seen from this statemeat that ita composition is 
a common one." 



,. by Google 



= b, Google 



Errata. 



Page 40, line 9, for 43,003,000, read 40,000,000,000. 
" 71, " 37,oolQ[nii riso/ 06s., forllj, rend IJ. 
" 71, " a?, " " " for 3, rpaa 18, "- , 

" 71, " 18, for 4,0.10,003, remt 40,000.000. 
" 107, " —8, for Fohiated, read Foliated. 
"122, " 13, tor ieda, read Idea. '• 

" 136, lines 7 and 8. atrlke out " In the vertical and overhanging cliffs on the Turn- 
pike, Just below Blowing Rock, in Caldwell," and Insert at line 31, p^j: 131, after BJi* ffl'{/e. 
Pago 12T, line 13, for Chorite, read Ctlorite. 
" 180, " 10, for n, read In. 
" 185, " — 5, for hydra- read lijdro- 

" 14«, " — 8, forTrloasic, realTrlHsalc. » / 

" 169, top, tor p. 195, read 159. / 

" 189, line ^ for gianeonlte, read glanconite. ' ' 

" 317, line 26, for seetion II, read aeetion III. '" 

" S50, line 6, for Spanishred, read Spanish red. 
" B93, line 30, for section III, read section IV. 
Appendix, page 14, line 3, for Exoyra, read Exogyra. 

Appendix, page 34, line 18 from bottom, strike out it , after oatrea selltefomb; 
Appendix, page 37, heading Calllcirdia, add Cardiam Becha, Adama and Beere. 
Appendix, page 1(6, line 3 from bottom, for moles, read makes. 

In the map, at the heglnuing, there is an obvloaa blunder in the markkig aod coloration of 
the seetioD, Hiaxaaee to Cataabi, at the Junction of the Hnrouian and Laurentlan. 
Professor Conrad wishes to add the following note to appendix A ; 

" I have Inadverteniy given precedence to the name Siaycon, quoting Si/cotypm aa a 
ubgenua of the same, but ,the latter has priority of date , and should stand for the genus 
while Biuyam represents the subgenus. Two well defined groups are met with in this genus, 
which, culminating in the Miocene, contains no doubtful species as to which section it appe r 
tains ; Buitycon being always without a channel about the suture, and when armed, It Is always 
with spines ; whereas, the subgenus Sytolypua, has Invariably a channel and tubercles In place 
of spines. Such s marked differ, nee between the two sections might constitute two genera, 
but the arrangement In genus and subgenus la quite as convenient, leaving tlie generic qaestlo 
^o be solved by the anatomlat." 
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Agate SOB 

Agriculture 5,-104:. 

Altltudee, of MountalDs, &c 43 et aeq. 

Alum Spring, Onslow Countj : 13, '807 

Angola Swamp IS 

AntldiOQy 291 

AppiilachlanB S5 

Area of state 1 

A rchtean Age 11* 

Arsenic 391 

Asbestos : 298 

Ashe county Iron ores 363 

Augen-gnelss 196 



Balds, (of mountains) 27 

Banks, the— (on coast) 13, 15 

Bay River, 88 

Bay River Swamp, 17 

Bays, 13 

Big Bald, 27 

Big Swamp, 18 

Bismuth, 291 

Black Mountains, 3i, 36 

Blue Sldge, 2S, 26, 29 

" " altitudes in, 47 

Bogardus, Prof. E, H., ?retace. 

Botany of State, 100 

Bottoms, (of rivers,) 8 

Boundaries of State, 1 

Bradley, P^of. F. H., 140 

Broad Klver, 34 

Brushy Mountains, 21, 29 

" " altitudes Id 68 

Buckhorn Mine, 223 

Building stones, 303 



c 



Caldwell county iron orea, 

Cape Fear River, 

" " " water power of,.. 

Carboniferous system, 

Catawba River, 
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CataKbaSIvM, water power ot, 41 

" vftUey, 80 

" Iron ores,.., ,.. 351 

Chapel RUl Iron mine, 2Si 

Cbamplain period, 164 

Chart, geological, .' 110 

Cherokeeironores, 368 

Chromic Iron, BBS 

Chrjsolyte, 12ft 

Clegg Mine, (copper), SK 

Climateot State, rCetset]. 

CloDds, J 88 " 

Coal, ^i,:. ..'. 142, 303 

Cobalt ] 392 

Commerce of State, T 

Conrad, Prof. T. A., 161, App. A 

Cope, Prof. E. D 151, App. B 

Copper, 371 

Corandnm 299, App. D 

Costner Iron Mine SS5 

Cronbeny Iron Mine, — 3&t 

Cowhead Spring, Beaufort countj, SOT 

Cretaceous system, IIT, 147 

Crowder's Mountain Iron ores, 354 

Currituck county, 13, 14 

Curtis, Dr. M. A., 101, 103 

r> 

Dan River 35 

" " Valley, ; 30 

" " Water Power, 40 

Deep River, 36 

" " Vallej, 30 

" " Water Pow e r, 4 

DevoDian Bfatem, 115 

Diamonds in North Carolina, SOB 

Dlamil Swamp 17 

Dover Swamp, 17 

Drift Period, 119, 167 

Dunes, IS, ISO 



Eaatom Divieioo of State,' 

Elevation, average, of State, 

ESovations, of Mountains, &c., 43 el 

Elk Knob Copper Mine, 

Elk River, 

Emmons, Dr. E,, 13-3, 133, 133, 147, 148, 149, 150. 151 

Eocene Formation, 

Eoilc Aie, 
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Ferrel, Prof. W., 10 

Ferguson Mine, 355 

FertUliere 187 

Fire Clay, 143, 298 

Fog, 89 

French Broad River, - 83 

French Broad Valley, 2» 

Frost, 84 

a- 

Gallberry lands, 177 

Gaston Iron Mines, Halifax Conntf , 219 

Gaston Count J Iron Ores, 3.11 

IJenth, Dr. F. A. 237, App. C. 

Geography of State, 1 

Geography, physical, ot Slato, 8 

Geology, general, 107 

Geology, outlines of, of State, 131 

Geology, Economical, 163 

Geological Chart 110 

Glacial Period 119, 154, 158 

Goat laland, 1, 4, 14 

Gold Mines are 

Granite, 123, 808 

Graphite 298 

Greensand, 148 

Green River, 84 

Green Smamp 13, 18 

Grindstonee, 305 

Go jot, Pro t. A., 2S, 4;* el set> 

Hanna, G. B., preface, 337, 354, &e. 

Happy Valley, SO 

Haw River 88 

" " WaterPower, 41 

Heallh, statistics of, 100 

HemaUtes, 310 

Henry, Prof. Joseph, 68 

Hickory Nut Gap, 33,26 

Hlwassee River, 82 

Holly Shelter Swamp, 18 

Horse Power of Rivers, 40 

HmnaB Period - IBO 

Humidity of Air, 85, SB 

Hunt, Dr.T. S,, 276 

Horonlan System, 113, 131 

Hyde Concty Swamp 16 



I 



Igneous Rocks, 

Industries of State, . . 
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King's HoanUIn, alUtade of,.. 



Latitndea, ot several points,.. 
Laurentlui 8;8l«n] 



Lesley, Dr. J. P. 387 

Limeitones, 12T, 138, 138, a]« 

Llmooltes 218 

Lincoln Connt; Iron Ores, 251 

LlnTllle Falls, 32, 3C 

" Blver, 8* 

" Mountain, 36, 5S 

Lyell, fir Charles, t61 

Manganese, 203 

Manufactures o( State, 6 

Marls 18T 

Mattamuskeet Lake, 13 

McDowell, Mr. Sllae, 84 

Meteorites, 318 

Meteorology, (i6et seq. 

Mica, 160,399 

Middle Division of State, 19 

MlUetones, 805 

Mineral Waters, 806 

Miocene Formation, ISO 

Mitchell, Dr. E., 128 

Mitchell Connty Iron C res, 263 

Modem Period, IS9 

Moisture of Atra sphere, 86, 86 

Moraines, 1^6 

Mountains, 8 

Mountain formation, 38 

Mound Builders in State, 180, 301 

Muck 211 
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Nantelialeb River, 

" Valley,... 

Staae BItot, 

" Valley, 

Newbem, waters ol, . , 

New River, 

" Valley, 

Ni kel, 

Nolechncky River,... 
Notteley Rtver, 



Opal, 

Open Ground Fraliie Swamp,.. 

Ore Bill Iron Mine 

Ore Knob Copper Vine, 

Ormond Iron Mine, 



Peat, an 

Permian Syatem, 116 

PiedlnoDt, region, 19 

Pigeon River, B3 

Pilot Mountain, 31, 67 

Plateaus, 8 

Platiimm, 288 

Pleasant Gardens, SO 

Pocoslns,. » IS 

Population, 4 

Prairies, 19 

ProducU, 5 

ProSleB, railroad, 58 

Quartemary formatio n, 10, 118, 1»B 

:r 

Rainfall, 89, 81 

Recent formation, 159 

Rivers, 9,31 

" horse powOTs of, 40 

Roan Monntain 25, 37 

Roanoke River, ai 

" VaU y, V 31 

" water power of. 40 



Siluda Mountains 

" " altitudes in,.. 
Sandstone, Red, &c., 
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8ui[Ui7, 100 

Saunitowa Mountains 31, 5T 

Savannahs, 0,15,19 

" sollaot 178 

Serpentine, 298 

Sllnrian System, 114,189 

surer, 388 

Smith, Rev. C. D. 268, iKS, £90, Appendli D. 

ScDok; Mountains 33,43 

SnowtaUln N, C, 84 



SoUg 106,163 

Soils, tables o( 185, 167 

Soils of Swarapi, 168 

Soils Alluvions, ITS 

Soils, Gallberry 177 

Soils of Savannahs, , 178 

Soils, sandy, of East 180, 183 

Soils of Middle RegioD, 183 

Soils, Blackjack 184 

Soils of Mountain Region, 185 

Sounds of State, 18 

South HounUlna 31, 39, 56 

Springs, 12 

Springs, temperature of 80 

Springs, Mineral 306 

St«kea County Iron Mines, 359 

Surry County Iron Mines, 257 

Swamps, 9, 15 

Swamps, soils of 188 

T 

Taeonle System, ISS 

Tar River, 36 

Tar River valley, 31 

Temperatures 86 

Tennessee Blver, 83 

Terraces, 169 

Tertiary System, 117, 149 

Tin 166,157 

Timber, 103 

lln, 291 

Topography, 8, 84 

Toxaway River 34 

Trent River, 13 

Trfasslc System 116, 141 

Tryon Mountain ^ 

Tuck asege River, 83 

TJ 

Unaka Mountains, ^8 



,. by Google 



Vallejs, 

Valley RWer,., 



■v^ 



Watanga Rlrer, 8S 

Water Power of StaW, 38 

WflBtern Division of State, 22 

WUkes, AdmJml 226, Ac. 

Winds ol Slate, 93 

White Ottk Swamp, 17, 171 

White Marsh, ITS 



Yadkin Biver, 30,84 

" " water power of 40 

Tadkin County Iron Ores,. '. 367 



z 



Zinc 

Zoolf^y of State, , . 



tb, Google 



= b, Google 



APPENDIX. 

APPENDIX A, 

DESCRIPTIONS OF 
NE¥ GENERA AND SPECIES OF FOSSIL SHELLS 

OF NORTH CAEOLINA, 
IN THE STATE CABINET AT RALEIGH. 



By T. A. CONRAD. 



The Cretaceous foesila described in this i)aper represent the- Ripley 
^roiip of that formation, so named from the town of Ripley, MiBsisBlppi, 
Sowic of the species of Ripley are identical with Carolina shells, and others 
■with those of Eutala, Georgia, and Haddonfleld, Naw Jersey. Not only 
this identity of several species, but the mineral character ot the beds in 
which they are found is the eame, and also the State of preservation of the 
fossils, proving not only a simultaneous deposit, but a similar depth of 
water, not in an estuary, but in a marine basin. Oyster shells are very rare 
and so far only one estuary shell, a Ncritina, has been found, and that in 
Mississippi. I conclude, therefore, that the Ripley ocean extended over 
most ot the Southern States, bordered on the north by the Triassic, Car- 
boniferous and older rocks, and that the materials which drifted into the 
ClretaceoHS sea, were derived in all localities from a similar source, since 
the niflrl is ft fine, brown sand, holding minute grains of transparent 
quartz, which constitutes a friable, incoherent earth, from which the most 
delieato hinges of the bivalves are easily cleared. This marl is destitute 
ot groen sand in the localities referred to above. The Ripley group con- 
stitutes the great bidk of the Cretaceous strata, east of the Mississippi, and 
it corresponds most nearly in age with the Senonian stage of d'Orbignj, 
or that part of tho Cretaceous eerie?, which wnderlies ard most nearly 
approaches in age to the chalk. 
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All the species, except two, herein described, are from Snow Hill, Greene 
county. , ' 



AiTOHiA. Lin. 

A. Urv^era, pt. 1, fig. 1. Shell ronnded, coQTex, thin in mbstance, 
with nameroni radistiog irregular acute lines minutely tnbercTilated. 
ThiB shell is extremely rare, while A. argeniea, Morton, is abundant. 

A. lintea. Shell havinj^ the larger ralve, ventricoee, and scuptnred 
with reticulated lines, radiating lines alternated, waved. 
Locality: The Bam, Cape Fear river. 

RADULA. Kldn. Lima. 

E, oxypleura, pi. 1, fig. 6. Shell ovate, oblique, inflated ; ribs 19, com- 
pressed, acute ; urabo inflated ; anterior extremity angular and situated 
above the middle of the valves. 

Common in a particular part of the bed, which is exposed only to the 
depth of about 5 feet, but very rare in other places. It is almost always 
pressed out ot its true shape, but otherwise the shell is in excellent preser- 
vation, thongh very triable. 

;TBIG0N0AECA. Conrad. 

This genus is very characteristic oi the Eiplej group of America and the 
Senonian of Southern India, where its development reaches its climax. It 
is a well defined genus, characterized by an exterior resemblance in form 
and sculpture to Cuoull^a, and in the marginal plato of the posterior 
cicatrix, while it has the oblique descending series of teeth, somewhat 
resembling those of Axin^a. There is no trace of this genus in the older 
Eocene and none apparently in the chalk. The area between the beaks in 
the American species is long anteriorly and very short behind the beaks. 

T, triquetra, pi. 1, fig 7. Shell triangular, inequilateral, cuneiform 
posteriorly ; nmbonal slope nearly straight, very oblique, angular ; disk 
flattened anterior to the nmbonal elope ; posterior slope profoundly de- 
pressed ; interior radiately striated. 

This species is rare and is the only one I have seen without radiating 
hues on the disk. 
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APPENDIX. 3 

[SDDGKNDS BKEVIABCA. ConTOd. 

Shell comparatively short ; hinge area minately striated across, hinge 
line straight in the middle, deeceiiding towards the ends ; cardinal teeth 
minute, crowded; ECiilpturo, minnte radiating lines. 

This subgenns allies Tbioohoaboa with AxoriBA, and may readily bo 

distinguished from either by its minnte close teeth. 

T. wnAonai^i, pi. 1, iig. 8. Shell triangalar, direct, equilateral, witli 
a very prominent broad nmbo and a terminal nmbonal slope which is 
rounded ; posterior slope very small and almost at right angles with the 
disk ; lower half of disk flattened on the posterior side; scapture minute 
cancellated lines. 

T. j>erovalis, pi. 1, fig. 3. Shell oval, compressed, subequilateral, 
thin in substance ; margins rounded ; base mediately truncated ;. umbonal 
slope obtusely rounded ; 3 or K minute plications near the beak on the 
anterior submargin ; inner margin entire. 

T. CaroUnensis, pi, 1, fig, 4, Shell subtriangular, inequilateral, ven- 
tricose, posterior margin subtruneated ; nmbonal slope undefined ; inner 
margin entire. 

This speoies is shorter and more ventricose than the preceding, 

T, congesia, pi. 1, fig. 2. Shell rounded, ventricose, slightly obliqne, 
Inequilateral, nmbonal slope undefined, margins rounded ; cardinal series 
long, inner margin entire. 

This is perhaps the most abundant bivalve at Snow Hill, sud yet in 
almost every instance consists of separated valves, while in the genns 
CTCLOTHTEia whoIc shclIs are not uncommon. 

T. Saffordii, Gabb, is a member of this anbgenns. 

NEMODON. Conrad. 

This genaa differs widely from the Jurassic Mackodon in having a very 
slender cardinal plate except towards the extremities, in having a few 
oblique linear teeth under the anterior side of the beaks, and in having 
the anterior teeth parallel with the hinge margin. It differs from Cdodl- 
laria, Deshayes, as represented by Area heterodonta, in having a aimpler 
form of hinge character and a straight hinge margin. It compriaes two 
forms of extremely thin ahells, punctato-radiate on the exterior. 
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K. "brevifrona, p]. 1, fig. 15. Shell siibrhomboidal, mnboDal slope 
inflated, very obli(pie, rounded, much curved on tho umbo which is broad 
and the Bummit obtuse ; cardioal line short, posterior margin very obh'iue, 
(lightly carved ; antorior side very short, obtusely rounded; hinge line 
slightly simious, sculpture very fine, almost obsolete, cancellated lines 
punctate at the intersection. 

Of this extremely thin shell I obtained 3 valves, showing the hinge in 
perfection. It is widely distinct from iT. £ufaleTisis, Gabb, which is found 
associated with it at Snow Hill. 

In the American Journal of Concliology it is stated that Area hetero- 
donta is a species of this genus, when I meant exactly the reverse — the 
word not having beea omitted by the^printer. 

BAKBATIA. Gray. 

siTBGENos PLAGIABCA. Conrad. 

Shell, with a straight hinge margin terminating in an angle, narrow car- 
dinal area, having minute close angulated lines; cardinal teeth very 
oblique without angles towards the interior margin ; short ; anterior series 
with one or two teeth comparatively large, slightly angulated in the 
middle and very oblique. 

E, CaroUnensis, pi. 1, fig. 11- Shell trapezoidal, ventricose, very 
inequilateral, umbonal slope acutely rounded above, undefined below, 
anterior margin truncated ; posterior end emarginato below the hinge 
extremity ; disk with numerous prominent unequal closely-arranged, very 
narrow ribs, crenulated and with a few intermediate lines. ' 

SUHGENUS POLTNEMA. ColXrod. 

Shell with the hinge Hue slightly descending, the teeth od both sides 
very oblique, those of the posterior side elongated, striated, the series 
suddenly terminating in a few short teeth ; cardinal margin straight, 
angulated at the ends ; cardinal area extremely narrow with two profound 
lines angulated under the beaks. 

B. lintea, pi. 1, fig. 13. Shell trapezoidal, subniatei posteriorly'; 
umbonal slope inflated, rounded ; disk cancellated with very nnmeroua 
close lines, the radii most prominent, acute. 

This is a thin, rare shell allied in'subgonoric characters to' Area Ld- 
wardaii and A. dktam, Doshayes.'! ._ ^ 
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ARCOPERNA. Conrad. 

a; Carolinemis, pi. 1, iig. 6. SheU snboval, inflated, beak prominent 
terminal, hinge and ventral margins parallul; posterior end rounded, 

INOPERNA. Conrad. 

Shell profoundly elongated, of a m^'tiloid form ; hinge entire? coneen- 
trically plaited on one side and longitudinally striated on the other or basal 
half of the valves; hinge and ventral margins subparallel; posterior end 
ronnded. 

This i3 an extremely thin shell, very pearly, and having nndnlated ribs 
or plaits very like those of many species of Inocebaml's. I have had 
only a partial view of the hinge, and therefore cannot state its character 
with certainty. Tlie substance of the shell is fibrous like that of Ikocer- 
Aiius to which it is nearly allied. 

To thisgenns I refer Modiola plieata, Sowerby ; M. flagellifera, Forbes, 
and Inoeeram-us siliqua, Matheron. 

I. CaroUnensia, pi. 1, fig. 22. Sliell slightly arenate towards the pos- 
terior end, much compressed, gradually expanding to the posterior 
extremity, which is rounded. 

The shorter outline and larger ribs distinguish this species from the 
allied forms, Tlie compression ot the valves may be owing, to pressure, 
one valve being perfectly flat, 

MYTILUS. Lin. 

M, condecoratua, pi. 1, fig. ]0. Shell small, ventricoac, slightly in- 
curved; disk undulato-plicate concentrically; Bubstance pearly; beaka 
oblique, prominent, acute. 

I found only one valve of this beautiful shell. 

M. nasutus, pi, 1, fig. 9. Shell broadly triangular, suddenly depressed 
anteriorly, incurved, rostrated ; beaks acute and very oblique. 
Very rare. One specimen lias^coneentrio plicEe near the beaks. 

ETEA. Conrad. 

Shell equivalved ; right valve with one primary cardinal triangular bifid 
direct tooth under the'apex'and a pit on each side ; 2 lateral teeth, ante- 
rior, one approximate, robust; a broad ^cavity between it and the liingo 
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margin, posterior lateral tooth distant ; left valve with two widely diverging 
cardinal teeth, posterior one bifid and very oblique ; lateral teeth pro- 
foandly developed, pallial line with a small siniia, straight or truncated, 

E. Carolinensis, pi. 1, fig. 14. Shell oblong-ovate, slightly ventricose, 
very inequilateral ; urabonal slope carinatcd ; posterior side elongated, 
cnneifdrm, contracted anterior to umbonal slope ; cardinal margin nearly 
straight, long and oblique ; poBtcrior end obliquely truncated, extremity 
angular ; disk entire. 

A common and graceful shell, of what family remains iu doubt. 

BKAOHTMEKtS. Conrad. 

Shell eqiiivalved, inequilateral ; hinge with two cardinal teeth and a 
deep pit between them; anterior tooth of right valvo bifid; one lateral 
tooth anteriorly and remote from the apex ; muscular iinpressions large, 
sobmarginal pallial line entire, posterior tooth of left valve bifid. 

B. alta, pi. 1, fig. 16, and pi. 2, fig. 23. Shell ovate, slightly ventri- 
cose, height rather more than length ; posterior side short, stibtruneated, 
extremity angular, umbonal slope rounded ; beaks situated rdtlier poste- 
terior to tlie middle ot the valves. 

CKASSATELLA. Lam. 

SUBGENUS PACHYTH-EEDS. Conrod. 

C. Garolinenaia, pi. 2, fig. 24, Shell suboval, short, equilateral, com- 
pressed with distinct lines of growth ; posterior end truncated, nearly 
direct. 

This rare species occurs in New Jersey, where I found one valve, and 
one only at Snow Hill. 

C. pteropats, pi. 1, fig. 25. Young shell of this species ? 

ARENE. Conrad. 

Shell equivalved ; hinge of right valvo with two cardinal teeth, anterior 
one bifid, direct ; a large deep channel on the anterior side of the hinge, 

with a short lateral tooth at the anterior end of it. 

A. Carolhieneia, pi. 3, fig. 19, Shell rounded, thin in substance, ven- 
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tricoGe, Emooth ; pOBterior slope Buddenly depreesed ; unibotial elopo angu- 
lar ; posterior end trnucated. 

LUCINA. Brug. 

L. glefnda, pi. 1, fig. 18, Shell rounded oval, convex, concentrically 
laminated ; anterior end truncated, direct ; posterior end einarginate ; pos- 
terior slope suddenly depressed. 

One valve only was fonnd. 

CAEDIUM. Lin. 

SCnOEKUB TBACHYOABDinU. 

C. CaroUneneis, pi. 2, fig. 1. Shell elevated, slightly oblique, ventw 
cose ; ribs about thirty to the umbonal elope, convex, little prominent, 
close, the intervening spaces linear, ribs transversely rngose ; ribs on pos- 
terior slope largu, angular, subcarinated ; cardinal and lateral teeth promi- 
nent ; cardinal teeth equal in length. 

Rare. The ribs are closer than represented in the outline figure. 

PROTOOAEDIA. BeyHck. 

P. Carolinensis, pi. 2, fig. 21. Hhell rounded, direct, equilateral, ventri- 
eose; umbo broad, summit prominent; umbonal slope undefined ; poste- 
rior slope slightly impressed or concave, with eight rather wide, little 
prominent, flattened ribs; disk with minute, close, eoncenfrie, impressed 
lines, largest towards the base ; anterior lateral tooth distant, very promi- 
nent ; posterior tooth small. 

Only one valve has been obtained. It differs from P. BiUanwni, 
Scwerby in having larger and much fewer ribs posteriorly, 

APHEODmA. Conrad. 

When I defined thia genus I knew one species only, but my visit to 
Snow Hill revealed a much larger and better characterised species, and 
fully justifies the separation of agroup of Cretaceous shells from Oytheriea, 
Mkbetkix, CaktatIs or VtNus do not occurin American Cretaceous strata. 

A. regia, pi. 2, fig. 7. Shell ovato-triangular, very inequilateral, 
ventricose, thick in substance, umbo obliqueS'lunnle lanceolate, defined \>y 
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a minute inipre8Be<3 line; margins rounded; disk with a few concoiitric 
farrows and strong lines ot growth ; anterior lateral tooth narrow, elon- 
gated, parallel with tlie hinge margin ahove it, and rough with tnberculi- 
tbrm striffi, 

A common species, the largest of which found entire meaenres three 
and a half inches in length. Otliere much larger conid only be obtained 
in fragiiiente. 

CYCLOTnYRIS. Conrad. 

Shell rounded, ineqtiilateral ; hinge with four cardinal teeth in the right 
valve, three of which are united above; hinge of left valve with three 
widely diverging cardinal teeth, posterior tooth linear, very oblique and 
with A broad, flattened, triangular pit between it and the middle tooth ; 
fnlcram long, broad, obtuse ; pallia) sinus profoundlj' angular, ascending, 
lunule undedaed. 

C. CaroUneneis, pi. 2, fig, 3. Shell rounded, ventricose; length 
slightly exceeding the lieight; dorsal margin posteriorly very oblique, 
elightly curved ; end margin subtrnncated ; disk with concentric unequal 
lines obsolete on the >.>iddle ot the disk. 

A very common bIibII, often foimd entire with united valves, 

C, alia, pi. 2, fig. 4. Shell short ovate from ventral margin to beak, 
equilateral ; margins regnlary rounded ; disk polished, lines of growth 
distinct. 

TENEA. Conrad. 

T. parilis, pi. 2, fig. 25.- American Journal ot Conch, vol. 6, p. 7i, 
pi. 3, fig. 12. 

Dosinia Conrad. Journ, Acad. Nat. Sciences, vol. 4, 2d series, 

pi. 46, fig. 16. 

BARODA. StoUcsha. 

B. Carolinensii, pi. 2, fig. 10. Shell oblong, very inequilataral, convex, 
with a fow slightly impressed concentric furrows; posterior cardinal 
margin long straight, oblique; margins rounded; umbonal slope unde- 
fined and regularly convex with post-umbonal slope. 

This is the first species lound in America and represents an interesting 
exclusively Cretaceous genus. The hinge lurtunatcly can be obtained in 
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perfection at Snow Hill. The genus ia common to the Settonian strata in 
Ameiica, Europe and Sonthern India. 

(ENE. Conrad. 

Shell with the hinge of the left valve having one long obliqae cardinal 
tooth projecting below the hinge margin, and a minute tooth posteriorly ; 
right valve unknown. 

CE, ^fona, pi. 1,%. 17. Shell subtriangnlar, slightly folded; right' 
valve flat, nmbonal slope sabangular, post-nmbonal elope with minute 
radiating lines granulated behind the umbo and on the submargin \ disk 
eeulptured with very minute concentric close impressed lines ; baeal mar- 
gin subrectilioear. {TeUinidce.) 

LINEAEIA. Conmd. 

SUBGENUS IIOraTBIB. 

Talvea smooth, slightly bent. 

L. Cardinensis, pi. 1, £g. 20,23,21. Shell snbovate, convex ; beaks 
situated behind the middle; umbonal elope undefined; anterior end 
acutely rounded, posterioi' end truncated, direct 

Although the exterior of this shell is very unlike that of the typical 
sculptured species of Likbabia, the hinge character is identical. (T^ 
Imidm.) 

VALEDA. Conrad. 

V. lintea, pi. 1, fig. 26. I^rge and perfect speeimena of this shell 
enabled me to distinguish the difference between this genus and Onc- 
BOPHORA, Gabb (Mactridce.) 

OYPRIMEEIA. Conrad. 

C. d^yressa. Conrad. Single valves of this shell are exceedingly 
abundant at Snow Hill. They are generally more or less water-worn, but 
perfect specimens, with united valves occur sparingly. All the shells of 
this deposit indicate an open ocean with a shore at no great distance 
where weathered beach shells were abundantly deposited among a com- 
paratively few living specimens. The genus ia eminently characteristic of 
the Bipley group and next to Awincsa congeeta, the present species is the 
most'Conimon shell at Snow Hill. 
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HERCODON. Conrad. 

Shell eqnivaWed, hioge of left valve with two small cardinal teeth, an- 
terior one bifid, pOBterior one linear ; right valve with two diverging 
teeth, anterior one angular and excavated or angulated below the middle, 
long and very oblique; cartilage pit deeply impressed ; anterior cardinal 
plate slightly lurrowcd longitudinally ; pallial line with a deep, rcgnlarly 
rounded, broad sinns. 

H. eUipticua, pi, 2, fig. 3, 8. Shell elliptical, ineqnilateral, convex, 
disk entire ; beaks remote from anterior end which is acntely rounded, 
posterior end ronnded ; nmbonal slope undefined; pcet-nmbonal slopo 
convex ; ventral margin regularly curved. 

The smaller outline figure represents what I sappose to be a young 
shell of this species, and is very abundant, while the largo specimens are 
very rare. The largest found measures 3J inches in length. 

CTMELLA. Meek. 

Shell equivalved, thin in substance, gaping posteriorly ; hinge of right 
valve with a thin transverse tooth parallel to the shell'slcngth and approx- 
imate to, and below the cardinal mai^in, fiat on the upper side and a 
curved pit above it ; fulcrum prominent, acute, straight ; left valve with a 
minute cardinal tooth anterior to the apex, approximate to the cardinal 
margin, and a much larger toi)th under the apex, with a pit above it; 
teeth all directed the same way. 

C. hella, pi. 2, fig. 9. Shell ovate, inequilateral, profoundly ventricoae; 
substance extremely thin; umbo broad and prominent; disk sculptured 
with concentric furrows and acute radiating ribs interrupted at the fur- 
rows, anterior side nearly or quite destitute ot radii and occasionally ex- 
hibiting minute raised points ; basal and posterior margins rotmded. 

This genus appears to be very distinct irom Pokomya, Forbes, although 
the external outline is very similar. The species is very beautiful and 
pearly, as thin as paper, and therefore I found only one entire small valve. 

The hinge of I'holadoinya mfrequens, as figured by Zittel, has a close 
resemblance to tliatot Cymella the principal difl'erence being the absence 
of the anterior cardinal tooth which is a prominent character in Cymklla, 

CORLULA. Lam, 

In a small group ot Cretaceous CoKi;ur..!-: the beaks of both valves are 
spiral as in Mr. Gabb's genus 1'aciiyuon, but they differ trom all Eocene 
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and latter species described not only in the above mentioned character, but 
in having the umbo directed obliquely towards the posterior end. The 
only exception I know of is a species figured by Deshayes. So slight a 
variation from the type of a genus, as the spiral beaks and peculiar 
obliquity, when it marks a group of species peculiar to a formation, has a 
significance which entities it to notice, and especially when one believes 
that all life was destroyed at the close of the Cretaceous era. In all the 
Eocene species the smaller valve has involute and concealed beaks, and in 
all the later fossil and recent species this character is preserved, except in 
the Tertiary genus Pachtdoh, Gabb, which name must be retained to 
designate Mr. Gabb's genua, as Pachyouon, Stuchbury is superseded by 
Thallabsides, Bergner. In this group the umbo when oblique points 
towards the anterior end or in the opposite direction to that of the Cre- 
taceons group. Corbida oUiquata Dceh. is a small shell which has 
a very slight obliquity, exaggerated in the enlarged iignre, if the small 
outline is correct. 

C. Carolinensis, pi. 2, fig. 15. Shell oblique ; right valve vontrieose, the 
left inflated, concentrically striated, posterior side very short, suddenly 
contracted; end of left valve obliquely truncated, reflexed, enbrnargin 
minutely carinated. 

Common, generally with separated valves, not water-worn. I found 
one specimen with connected valves. 

C. jperbrevis, pi, 2, fig. 5. Shell elevated, with a short, truncated wing 
and concentrically marked with prominent strife ; posterior snbmargin 
carinated from beak to posterior extremity ; summit prominent, 

C. aubgHbosa, pi. 2, fig, 12. Shell triangular, equilateral, rostrated, 
obliquely truncated at the posterior end ; disk with concentric obsolete 
lines; ventral margin gibbous; valves carinated from beak to posterior 
extremity, snbmargin deeply impressed, 

C. oxyjtema. Shell ovate acute, inequilateral, ventricose ; posterior side 
cuneiform, compressed ; disk delicately sculptured with fine, close, sharp 
eqnal lines. 

Locality : Cape Fear river. 

C. hiaulccaa, pi. 2, fig. 1.3, 14. Shell ovate-acnte, equilateral, concen- 
trically striated, with two or three distant largo concentric furrows ; pos- 
terior extremity acute. 
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13 APPBHDIZ. 

UNIVALVES. 

DIPLOCONCHA. Conrad, 

Shell composed of two adhering tubes, one resting io a, furrow on the 
ude of the opposite tube. 

D, oretacea, pi. 2, fig. 26. Shell having sinnons tnbes, minutely stri- 
ated across, and with acute distant ridges ; tnbes separating towards the 
aper. 

This eiognlar shell is not uncommon, bat owing to its fragitit; has not 
been seen entire. 

Ot several specimens of this shell none was found attached to shells or 
other substances, and no wood was seen accompanying them, but that 
might readily have disappeared, and the shell be allied to Tebedo. 

OALLONEMA. ' Qmrad. 

Conoidal, with spiral prominent lines, sutural space channelled, columella 
direct, thin, reflexed, projecting over the snbbase and rounded at base, 
labrum thin. 

0. inihat beUa, Conrad, is a representative of this genus which is pro- 
bably allied to LrrroBiitA, but the above generic diagnosis will distinguish 
the two genera from each other. 

TurriteUa veniricoaa Forbes is probably a species o( this genns. 

C. CaroUnensis, pi. 2, fig. 27. Shell with a prominent conoidal 'spire ; 
Butnre of last volution margined by a carinated line which disappears on 
the back of the shell; spiral lines equal, prominent, 14 on last volution, 
6 on penultimate volution, 3 first volutions entire. 

Smaller and proportionally shorter tlian G. hella. Being the only 
perfect specimen of the genus known to me, it is regarded as the type. 

ANCHUBA. Conrad. 

A. rostrata, Morton, pi. 2, fig. 38. Shell with a broad, expanded 
labrum, acute at the apex and sinuous interiorly ; beak straight, rather 
short, acuminate, labrum ridged on the back; ribs longitadinal, acute, 
curved. 

BosteUaria rostrata, (Morton.) Gabb. Jonm. Acad. Nat S<a^ second 
series, vol. 4, p. 390, pi. 68, fig. 7. 
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This species is commoc in New Jersey in the form of imperfect easts, 
bnt at Sdow Hill the shell is preserved. 

It bears considerable resemblance to Alaria glandina, Stoliczka, except 
in the notched margin of the labrnm. 

UODERMA. Conrad. 

L. thoraeica, pi. 2, fig. 30. Shell subpyriform, volntions of the spire 
contracted or widely channelled; canal slightly sinuous; 2 folds on the 
colnmella, upper one obsolete, the lower one ridging, the margin of the 
cohimella to the extremity; labrnm distinctly emarginate at the sninmit. 

Only one entire specimen was found, differing from the type L. Iwder-ma 
in the contracted volntions and elongated fold. This genus is not fonnd 
in the £ocene. 

LUNATIA. Gray. 

L. CoTO^in<7WM, pi. 2, fig. 29. Shell with 5 volntions, the apicial one 
minnte indistinct ; spire short, conical ; volutions convex ; Butttre canali- 
cnlate ; length greater than the breadth ; nmbillcns moderate. 



SYNOPSIS OF THE CRETACEOUS MOLLUSCA OF NOETH 
CAEOLINA. 



BY T. A. COHEAD. 



CONCHIFERA. 
Anomiidfs. 

^nooiia argentaria, Morton. Synopsis of ths Cretaceonfi formation of 

the United States, p. 61, pi. 5, fig. 10. 
■K. teUmoides, Morton, ib., fig. 11. 
A. 4iriifer«, Omrad.. (Jeolog. Survey of North Carolina. 

X. Iwtoa, Conrad. ih. ib. 
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OstreiidcB. 



Exoyra costata, Say. American Jonrnal of Science, vol. n, p. 43, 1820- 
Oatrea Americana, Deehayes. Encyclopedie Metbodique, vol. n, p. 

304, 1830. ^ 
0, torotra, MortoD. Synopsis, p. 62, pi 3, fig. 9. 

O. plnmosa, Morton. ib. p. 51, pL 3, fig. 9. 



Flicatula nrticosa, Morton. Synopsis, p. 62, pi. 10, fig. 2. 
JiadulidcB. 

Radala oxyplenra, Courad. Geological Survey of North Carolina. 
£. denticalaticosta, G(M. Proceedings of tbe Academy of Katnral Sci- 
ences, 1861, p. 327. 

PectinidcB. 

Camptonoctee bellistriatns, Conrad. American Journal of Conchology, 
vol. 6, p. 99, pi. 9, tig. 11. 

Nuculidce. 

Kacula pererassa, Conrad. Journal of the Academy of Natural Sciences, 

vol. 3, 2d series, p. 327, pi. 35, fig. 4. 
Perrisonota protexta, Conrad. American Journal of Concbology, toL 

5, p. 98, pi. 9, fig. 24. 

Arcida. 

Idonearca Tippana, Conrad. Jonrnal Acad.- Nat. Sciences, vol. 3, p. 

328, pi. 35, fig. 1. 
Trigonoarca, (Breviarca) umbouata, Conrad. (Jeolog. Survey of North 

Carolina. 
T. (Breviarca) perovalis, Conrad. ib. ib. 

T. (Breviarca) congesta, Conrad. ib. ib. 

T. (Breviarca) Carolinensis, Conrad. ib. ib. 

T. papsa, Conrad. AraericAn Journal Concbology, vol. 5, p. 43, pi. 1, 

fig. 17. 

T, cuneifortnia, Conrad. ib. 

Nemodon brevifrons, Gcolog. Survey of North Carolina. 
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N. Eiifalensc, Gall, (Area) Journal Acad. Nat, Science. 

Barbatia (Plagiarca) CarolioenBis, Conrad. Geolog. Snryey of North 

Carolina. 
B. (Poij'neina) lintca, Vonrad. Geolog. Survey of North Carolina. 

Trigoniidm. 

Trigonia thoaaccica, Morton. Synopsis, p. 65, pi. 15, fig. 13. 

AviculidcB. 

Arcoperna Carolinensis, Cenrad. Geolog. Survey of North Carolina. 

A viciila -inedi ted ■ 

Gervillia ensiformis, Jonmal Acad. Nat. Seioncee, Second Series, vol. 3^ 

p. S28, pi, 34, fig. 10. 
Inoperna prolixa, Conrad. Geolog. Survey of North Carolina. 
Mytilus coDdecoratDs, Conrad. ib. ib. 

M. nasntiis, Conrad. ib. ib. 

Perna cretacea, Cottrad. ib. ib. 

CraasaUUidod. 

, CraeeateHa (Pacbythserua,) Carolinensie, Conrad. Geolog. Snrvey of 
North Carolina. 
Etea CaroliDcnsis, Conrad. Geolog. Survey of North Carolina. 
Brachymeris alta, Conrad. ib. ib. 

Arene Caroliucneis, Conrad. ib. ib. 

LucmidoB. 

Liicina crctacea, Conrad. Geolog. Snrvey of North Carolina. 
L. laminifera, Conrad. American Journal of Conchology, vol. 5, pi. 9, 
«g. 14. 

Cardiidm. 

Cardinm (Trachycardium) pervetum, Conrad. Geolog. Snrvey of North 

Carolina. 
C. (Trachycardium) Eufalense, Gabh Jonmal of the Acad. Natural 
Sciences, vol. 4, p. 282, pi. 46, fig. 12. 
Criocardiura dumosum, Conrad. American Journal of Conchology, vol. 

6, p. 75, 
Protocardia CarolincnsiB, Conrad. Geolog. Survey of North Carolina. 
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YeneridoB. 



Aphrodina regis, Conrad. Geolog. of Nortli Carolioa. 
Cyclothyris alta, Conrad. ib. ib- 

C. Oarolinensie, Conrad. ib. ib. 

J3aroda CarolinensiB, Conrad ib. ib. 

CyprinidcB. 

Venilia CoDradi, Morton. Synopsie, p. 66, pi. 9, fig. 3. 

Tellinidm. 

Cyprimeria depressa, Conrad. Jonrosl Nat. 8cience8, Second Scries, 

vol 4, p. 278, pi. 46, fig. 6. 
HercodoD ellipticns, Conrad. Geolt^. of Survey of North Carolina, 
Mne plans, Conrad. ib. ib. 

Linearia metaetriata, Conrad. Jonmal of Acad. Nat Sciences, Second 

Series, vol. 4, p. 279, pi. 46, fig. 7. 
L. (Liothyria,) Oarolinensis, Conrad. Geolog. Snrvey of North Oarolioa. 

Anatinid^. 

Periplomya applicata, Conrad. (Pcriploica) Joomal Acad. Natnr^ 
Sciences, Second Series, vol. 4, pi. 46, fig. 1. 



Cymella bella, Conrad. Geolog. Survey of North Carotins, 
Corhvlida. 



Corbiila CarolinenBiB, Conrad. Geolog. Snrvey of North Carolina. 
C, perbrevis, Conrad. ib. ib. 

C, oxynema, Conrad. ib. ib. 

C. eubgibbosa, Conrad. ib. ib. 

O. crassiplicata, Gal^. Journal Acad. Kat. Sciences, vol. 4, Second 
Series, p. 39 1, pi. 68, fig. 24. 

SolenidiS. 

I>giiiuen appressns, Comad. Joiim, Acad. Nat. Sciences, Second Series, 

vol. 3, p. 325, pi. 34, fig. 19. 
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GASTEROPODA. 



Hamulus squamosuSj Gabb. Proceedings of tlie Academy of' ^Natnral 
Sciences, 1859, p. 1 : Journal Acad. Nat. Sciences, Second Series, vol. 
4, p. 398, pi. 68, fig. 45. 

Diploconcha eretacea, Conrad. Geolog. Survey of North Carolina. 

Stromhidoi. 

Auchnra rostrata, {Morton.) Gabb. Journal Acad. Nat. Sciences, Second 
Series, vol. 4, pi. 68, %. 7. 

VoluUda:. 

Lioderma gularis, Conrad. Geolog, Survey of North Carolina. 

L. lioderuja, Conrad. Journal Acad. Nat. Sciences, Second series, vol. 

4. (VoLTITILmiBS.) 

LiUorinidm. 
Caltonetna alveata, Cmvrad. Geolog. Survey ot North Carolina, 

Natwidit. 

Luoatia Carolinensia. Conrad. Geolog. Survey ot North Carolina. 
Gyrodes alveata, Conrad. Journal Acad. Nat. Sciences, Second Series, 
vol. 4, p, 289, pi. 46, fig. 45. 

I' iirpuridif.. 

Morea cancellata, Conrad. Journal Acad, Natural Seieuces, Second Series, 
p. 290, pi. 46, fig, 30. 

I:'am.Uy—? 

Thylacus cretaceus, Conrad. Journal Acad, Nat. Sciences, Second Series 
vol. 4, p, 290, pi. 46, fig. 22. 



Ammonites placenta, Bekay. Annals ol Lyceum of Nat. Hist, of New 
York, vol. 2, pi. 5, fig. 2. Morton. Synopsis, pi, 2, lio-. l. 
3 
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TEREBRATULA. 

•T. demissirostra, >pl. 3, 'lig. 1. Shell ovate, initlatecl, with five short 
■plicationB, lateral "plicie widest; valves Dearly equally ventricose, the 
smaller valve least so and regnlarly arched in outline ; tip of the beak of 
larger valve acute and curved downwards nearly to the summit of tlie 
opposite valve ; foraminal area very oblique. 

LoM. Wilmington, N. C. Prof. Kerr. 

Prof. Kerr informs ine that this species was found imbedded in a 
whitish Eocene limestone near Wilmington. The pendent angle of the 
rostrum is a striking cliaracter of the shell. 

PECTEN. Lin. 

P. aniaopleura. Shell ovate, ventricose, ribs about 25, very unequal, 
crossed by arched sqnamose lines. Length 3 inches ; height 3f inches. 

In the intervals of the large ribs there are 2 smaller ribs in some, one 
in others one. . 

Fouud by Dr. Yarrow, +n miles from Beautort, N. C. 

P. Ciroliiwfis'ix, pi- ■!, fig- 2. Shell ovate, convex, ribs numerous, 
narrow, densely and minutely crenulated, rounded, alternating with 2 
smaller interstitial radii which are also crenulated. 

The upper figure represents the lower valve, the outline figure 2 tlie 
upper valve. 

Mio<:ciie. 

LIROPECTEN, C'onra<l. 

L. Carolinensie. Shell rounded, lower valve slightly convex or 
nearly flat, ribs 11 or 12, convex on the back, angular on the sides, snbno- 
dose ; disk undulated concentrically ; interstices ot the ribs with minute 
radiating lines crossed by minute sqnamose lines, ears large, sinus rather 
deep with a rounded margin ; height 3 inches ; length 3 3-8 inches. 

OSTREA. /,/■«. 

<}. perliraia. Shell elevated, pointed towards the apex, fan-shaped, 
very thick iu substance, with profoundly elevated divaricating ribs laterally 
(fompressed. Height t! inches, 

TMoalit'j. Ncnec river, 10 miles above Newhern. 
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PLACUNOMIA. Broderip. 

P. fragoaa. Subrotund, compressed, surface of disk very irregnlar or 
imeven with small radiating irregnlar closely-arranged interrnpted ribe, 
havinga very rugose appearance ; cardinal process thick and broad, rib promi- 
nent. Length Jjioches. 

Localiiy. 20 miles north of Wilmington, Cape Fear River. 

JiAETA. Gray. 

H. alta, pi. 3, %. 3. Shell elevated, subtrigonal, inflated, nidely 
lineal concentrically ; nmbo plicated, beaks nearer the posterior than the 
anterior end ; posterior end regular. 

R. erecta. Shell snbtriangular, thin in substance, inflated anteriorly, 
umbo not oblique, sculptured with prominent subacute slightly waved 
concentric folds or ribs, which on the rest of the valve are less prominent, 
where it is sculptured with fine hieroglyphic wrinkles; Rnterior end ob" 
tuse; cartilage pit large; length 2^ inches; height 2 inches. 

Locality. Goldsboro', N. C. 

The species differs from li. eanaUc\data in being proportionally higher, 
and without obliquity of umbo, while the ribs on the lower half of the 
valve are less prominent and regular. The cartilage pit ia proportionally 
much larger than tjiat ot tJic allied species. 

AB1;A. Zeach. 

A. hella, pi. 3, fig. 4, 6. Triangular, solid, and sculptured with close, 
very num.erous fine reticulated strife, the concentric lines sharp and more 
prominent than the radii, which are flattened ; fold distinct ; beak situated 
behind the middle ol the valve ; cardinal and lateral teeth prominent. 

LooalUy, Wilmington, N. C. Prof. Kerr. 

A. Holmesii, pi. 3, fig. S. Shell oval, convex with nomerons con- 
centric lines, beaks nearest the posterior end ; margin ronnded ; posterior 
end obtusely rounded. 

Syndosmya earinata, Tuomey and Holmes (not Conrad) Plio, Foes. S. 

C. pi. 25, flg.'a. 

NOETIA. Gray. 

M. prokxta, pi. 3, fig, 5. Rhomboidal, ventricose about the nmbonal 
slope, which is angular ; disks wisely contracted or impressed from beak 
\o base ; ribs 31 or 32, bifid oti the post-urabonttl slope, which ig imprMsed 
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or eoneave, interBticcB of the ribs with a minnto line, oa the poet-nrabonal 
elope these linee are lar^r and more prominent ; fine concentric line^ 
crennlate the ribs. 

JV. Jilo8a,-p]. i, &g3. Bhomboidal, comparatively short, ventricoee ; 
ribs 30, Bligbtly grooved, two or three about the umbonal elope more die- 
tinctly (isrooved ; posterior margin behind the beak and umbo much curved ; 
umbonal slope angular, posterior slope slishtly impressed ; end margin 
nearly straight. 

The figure represents a young specimen. The adult measures 1^ inch. 
in length ; height If inches. The posterior margin of the figure is incor- 
rectly represented as emarginate, but it has a slight ontward curve. 

MERCENAKIA. Schum. 

M. Caro/inenms. Shell subtriangular, elongated, very inequilateral, 
slightly ventricoee, disk with coarse, flattened, uneven, imbricated ridges 
on the middio and posterior side, the lines disposed to be ramose ; on the 
anterior side and posterior slope they are pharp, prominent, rugose, imbri- 
cated lines ; lunnle large, cordate, Ijcnirth -5 inches ; height 4 inches. 

Locality. Cape Fear river. 

LEPTOTH YRIS. Conrad. 

Shell equivalved, thin ; cardinal teeth compressed, diverging from the 
apex with equal obliquity, one towards the anterior and the other to- 
wards the posterior ; anterior cardinal margin passing the apex and ending 
in an expansion or dcntitorm projection ; fulcrum excavated, which exca- 
vation extends behind the expanded cardinal termination under the apex; 
pallial sinus extending rather beyond the middle of the valves, slightly 
ascending and truncated at the inner end. 

L. parilis, pL 3, fig. y. Shell oval, ventricoee, equilateral, summit prom- 
inent ; base truncated medially, mnbonal slope subangular ; post-umbonal 
slope flattened, much depressed ; disk with obscure concentric slightly 
impressed broad iurrows ; posterior end truncated. 

There is but one valve of this shell in the State Cabinet, but the hinge 
is eo peculiar that I could not refer it to any genus known to me. 

CARDirM. 

•^ul/tjenus TKACHYCAEDIl'H. 

T. helium. Shell slightly oblique, suboval, profoundly vetricose, ribs 
profoundly elevated, narrow, slightly oblique or lurncd toward? the ante- 
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nor side, about as wide as the interstieee, 30 in number, with arched seales 
turned towards the anterior cud; anterior area with scales of a different 
pattern, funnel-shaped on very close ribs ; posterior margin slightly 
rounded or curved, direct anterior margin truncated obliquely inwards. 
Length If inches ; height nearly 2 inches, or about one sixteenth less. 

MYSIA. Leach. 

M. Carolinenms, p!. 4, tig. 5. Eonnded, inflated, thin, equilateral, 
slightly oblique, posterior end obtusely rounded ; cardinal teeth are one 
direct situated under the apex, and the other very oblique ; left valve 
with a vciy oblique bifid tooth ; anterior margin carinated and suddenly 
turned up to the apex. 

PLEUROMERIS. Conrad. 

P. decemcostata. Conrad. A larger specimen of this species than I 
have heretofore seen is in the State cabinet at Kaleigh. The hinge char- 
acter approaches that of WooDii, Dcah. but the large triangular tooth ot 
the right valve is not subcanaliculate like that of Woodia, hut deeply and 
angularly grooved the whole width ot the tooth, leaving sharp angles on 
the margin ; and there is a small anterior lateral tooth in the lefl valve, 
an elongated posterior cardinal tooth, also, and profound ribs on the exte- 
rior, and a deeply -impressed small liinule, in which character it diflere 
from the allied genus. The crenulations on the inner margin have none 
ot the obliquity of Woodia. A fine exotic example of this genus is the 
Cafdiia Kicxsii, Nyst. Other species are C. omaliana, Nyst, C. sctdaria, 
Sowerby and C orbicularis, Sowerby, C. chamceformia, Sowerby, C. ana- 
lis, Phillippi. The genus can be easily recognized by external characters, 
such as its small size, elevated triangular outline, and granulated, radiating 
ribs. It has more the general outline of Ckassina than of Cabdita. 

PTERORHYTIS. Conrad. 

This genus, related to the above, comprises 2 email species of the At- 
lantic Miocene Compressed triangular short shells, with prominent, radi- 
ating ribs. The left valve has 2 diverging bifid teeth, with an inter- 
mediate triangular pit, the posterior cardinal tooth being profoundly 
divided ; aiiove the posterior muscular impression is a long, narrow, acoeg 
sory one. I have not seen tlie right valve of cither species, 
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SAXICAVA. Belleatie. 

S. protexta, pi, 4,'fig. 6. Shell elongated, very ineqnilateial, contracted 
from beak to base ; posterior hinge margin parallel with the ventral; 
beak prominent, and margins rounded. 

lAjcality. 

ZlZrPIIINrS. Gray. CALLIOSTOMA. Smaim. 

L. Vir(/ink-us, pi. 4, tig. 4. Troeliifariu ; epirc and laet volution equal 
in height ; 2 pioiuiuent revolving lines on last volution immediately above 
the the aperture, the upper one having a slight channel where it joina the 
volution, another line near the suture and only two lines on each of the 
other volutions at top and base ; suture carinated ; base with four large 
revolving lines or ribs and other imequal finer lines ; snbunibilicated. 

Locality: Suffolk, Virginia. 

I tound the specimen troni which the description was made in a marl 
bank in the yard of a dwelling and the main street of the villauc, near the 
Nansemond river, where many tine specimens of Mulinea conyeata and 
other fossils may be collected. 

TUKRITELLA. La>.,. 

T. jKrexilis, pi. 4, tig. 9, Shell slender, volutions convex, 3 acute 
prominent revolving ribs on each, a prominct line below the suture, and 
tine revolving lines between the ribs; obscure, oblique longitudinal plica- 
tions which sublntercalafe the ribs ; sufural area deeply impressed. 

Locality. Wilmington, N. C. 

T. Carolhtensts, pi. 4, fig. S. Shell elongated, broad and angular at 
base; volutions with their sides very slightly convex and obsoletely eon" 
tracted below the suture which is deeply impreseed ; revolving lines fine, 
slightly prominent, alternated, 11 on the penultimate volution ; aperture 
large, subqnadrangnlar. 

Locality. 

FISSURELLA. Lam. 

F. Carolvnensis, pi. 4, fig. 1. Sliell suboval, sides cjmpresBed, 39 
very ^prominent flat sided ribs, riigoso— crenulated. Fissure oblong, 
narrow. 
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LITTOKINA. Feritassac. 

L. Caroimensis, p\. i, tig. 11. Ovate-acute, vohitione 5 or 6, those of 
spire slightly convex, revolving lines prominent eubeqoal ; not alternated, 
rugoee, 8 on the penultimate volution find 32 on last volution ; sntiire 
deeply impressed. 

Z. Carolinensis. Conrad. Proceed, ot the Acad. Nat. Sci. vol. 14, 
p. 567. 

L irr&rata. Tuomey and Holmes, (not Say.) 

L. CaroUnensis, Far. pi. 4, fig. 10, Shell elongated, volotions convex, 
revolving lines large, 8 or penultimate, and 16 on last volution. 

BTJSyCON. BoUen. Sulgenus SYOOTYPTJS. Browne. 

B. Kerrii, pi. 4, fig. 2. Shell pyritbrm, thick, elongated ; last volution 
long and comparatively narrow ; spire scalariform, volutions flat on the 
top, angle carinatcd slightly on the spire, conspicuously on the last volu 
tion, and subtubercated and subacute; a wide contracHon of the volution 
forms a concave furrow round it beneath the carina ; revolving lines coarse 
and wrinkled ; canal long and wide, slightly oblique. 

This large species measures i) inches to the top of the penultimate volu- 
tion, where the spire is broken. There is no canal around the suture in 
this large specimen, and it differs from Bosycon only in wanting spines. 
I think, therefore, that Sycoti-pus is a subgenus of Busycon. It is 
probably tiibercated in young specimetis, tlie ti-aces of which are observed 
on the summit ot the large volution. 

It was found by Prof. Kerr at James King's marl pit, Sampson countj'. 

A comparatively young specimen has been found which shows a sliglitly 
impressed canal, and the top of last volution sloping obliquely inwards. 

B. amiMnum. Shell pyriform, spire scalariform ; sides ol volutions 
straight, direct, angle acute, with longitudinal tubercles, top of large volu- 
tion flat, canal slightly impressed, obsolete on the spire which is acutely 
pointed, the two first volutions smooth ; spiral lines rather fine, unequal, 
columellar fold prominent and the furrow above it rather deeply impressed. 

Locality. Walker's Blufi", Cape Fear river. A\\ieA.tocanaUGulaium,\)at 
distinguished by its slight canal and absence of a carinated line bordering 
the suture and angle of last volution. 



B. concinnum. Shell pyriform, with unequal very distinct prominent 
ipiral lines; volutions prominently carinated, those of the epire tubercu- 
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lated ; tubercles obsolete on the angle of last volution ; beneath this angle 
and on the slight contiaction of the 3 inferior volutions are very fine 
ei]«al spiral lines ; summit of volntions oblitpc and concave ; canal wide, 
moderately impressed. 

locality. Mr. King's marl. 

This species is the most nearly allied to B. canMicidatum of any Mio- 
cene species. Compared with a specimen of the latter nearly of the same 
size it has smaller and more numerous tubercles, a wider and less deeply 
impreesed canal, narrower body volution, a shorter siphonal canal and 
larger revolving lines. The fine lines beneath the carina are wanting in 
B. canaliculaium. 

It is a generally received opiuion that some species of Miocene shells 
escaped the destruction oi the general fanna, and however unaccountable 
this may seem to be, yet the small amount of variation, and in a few spe- 
cies none at all, seems to indicate that some tew kinds of shells are now 
living which ori^nated in the Miocene period. Dr. Yarrow, who was 
stationed at Beaufort, N. C, has collected great numbers of the marine 
and estuary eliells cf the adjacent coast, which prove that many of the 
existing Testacea of the West India cowsts, aa well as of the Atlantic and 
Gnlf coasts of Florida, are now living in the waters about Beaufort. 
Among these shells, Oliva liUerata, Lam. is very abundant, a bhell which 
lives in myriads in Tampa Bay, whilst there is a Miocene Oliva eqnally 
abundant in the bank of Cape Fear river, which, when compared with the 
littei'ata, offers no character by which to distinguish it from that species. 
It is found associated with many extinct shells, and therefore the bad con- 
taining it cannot be confounded \,vith the Post Pliocene, which cotains no 
extinct species, and does not occur nearly so far up Cape Fear river. Even 
a trace of the colored marking ol the fossil in question corresponds with 
that of the recent shell. This fact, as well as the absolute identity of char- 
acters between the fossil Manjlndla limatula, Conrad, and a species liv- 
ing on the coast of South Carolina, leads me to believe that other recent 
shells have lived in the Miocene era., I therefore suggest that the following 
species of that formation may be now living, viz. Anomia ephippium, Zm., 
Lucinadivaricata, iam., (L. Conradii d'0/-b.) Tcllina fiexuosa. Say., crepi- 
dula unguiformis. Lam., and C. lornicata, Saij. In a future Keport on the 
Geological Survey of North Carolina I will make a more extended list of 
Buch species as appear to be both recent and fossil. 

licmarh on the Toiianj fonnatimis of the Atkm'ic sl&pc. 

The study of the Tertiary fossils of North Carolina lias confirmed my 
opinion ot the Miocene age of all those strata of sand and clay which bor- 
i\vv the Atlantic from Cumberland county. New Jersey, to the middle of 
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South Carolina. It was one contemporaneouB sea bottom, holdiDg liviDg 
individuals of certain species throughout its entire length, and which is 
characteriised by some of its species closely resembling existing ones, but 
many more having no affinity with American shells. In it culminated the 
generaBusYcoN and Mebcehakia, species of wliich characterize it in almost 
every locality. The Post-Pliocene above it is easily recognized by having 
Done but existing species of shells. The Territory formations in !North 
America are admirably distinguished by definite bonndaries and a vast 
difterence in their groups of organic remains. The formation which im- 
Tnediately preceded the Miocene ia what I have named Oligocene, to dis- 
tinguish it from the Eocene below and the Miocene above it. Some 
writers object to the name Oligocene, I fear from want of knowledge of 
the fossils it contains, tf>r it a unique fauna entitles a group of strata to a 
separate iind independent name, none is more worthy of it than the Vicks- 
bnrg Group, which contains not one species of any animal, shell or coral 
in common with either the Eocene or Miocene. The corresponding beds 
in Europe are named Oligocene by Beyrich and Older Miocene by Lyell ; 
but the affinities of the Vickebnrg shells are with the Eocene forms and 
are widely different from the Miocene, and therefore I protest against the 
term Miocene being applied to the Vieksburg group. It has a higher 
claim to be named Upper Eocene, bnt it is far better to follow what we 
ohserve in Nature and classify it by a name which has no reference to 
other fbrmatiouB, with which it holds no species in common. 

In the Eocene Check list, published by the Smithsonian Institntiou, I 
made thoerroir of including OHrea mUteformia in the Older Eocene. It 
should be in the Claiborne or Newer Eocene gronp, and the bottom of the 
bed which holds it is the line of division between Olden and Newer 
Eocene. This latter group hae a strictlj marine fanna, and when it was 
elevated so that lagoons were formed, the Osirea aeUaformis made its 
first appearance, and continued its existence into the-GlBiborne sands bnt 
sparingly, apd soou disappeared. It continued to li^te while a deposition 
of 70 feet of clay was deposited with scarcely any associated ^ells of 
other species, and the,n a gradual sinking of the deposit occurred, restoring 
sea water with its vast abundance of marine shells, and forming a new 
epoch in the Eocene series, O. aeliaformie is very rare in North Carolina, 
but it is not uncommon in Virginia and South Carolina. 

The Claiborne Group I regard as Newer Eocenoe ;. the Jiackson Group 
a& Older <Migiieeoee, and the Yickabui^ Group as Newer Oligocene. The 
surveys and explorations in North America have been continned so long,, 
that we may fairjy assume the a,bove divisions or formations to represent 
the racc^ssion of the groupia, without snppoeing intermediate fenuations 
to hare been deposited and awept away without leaving a trace behind. 
4 
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REMARKS ON SOME GENERA OF SHELLS- 



T. A. GOSRAB. 



PROTOCARDU. Seyrich, 

The type of thi's genus ie P. Htllana, Sowerby, a sretaeeons fospfl, and 
strictly defined, the genus first appears in the Lias, m one species, P. Phil- 
lipsii, Conard {P. atrialula, PhillipB, not Sowerfy.) The Carboniierons- 
allied forms Are Cardiicm disBimilig and C. «(W«;w?»fl«,Sowerby, which 
I exclude from the genus. 

Pbotooaedia proper consUts of ventricosc shells which are eenptured 
with concentric lines ending at the angle ot tKe nxibonalslope^ and having 
entire radiating riba on the poat-ninbona! elope; nnifeonaL slope slightly 
inenrved. 

The above diagnosis applfes only to the Cretareoaa specTea-and exclnde» 
Cardium hiaectum, Forbes, which Stliocaka includes ixi the gnoup.- 

Jibcene Gronjf. 

Shell having fine radiating lines ; peet «i«bonitJ slope with acnte tuitiei'- 
cles on the ribs. 

The aberrant forms are P. difficile, Deslwyes, P. Plumsteadiwna^ 
Sowerby, and P. nUcm, Sowerby, whidi l»ave- siuooth posterior ribs, but 
radiating lines on tlie disk. 

Older OUgocene (rrotip. {Jaekson &ff»tp.'} 

Agree in seupture with the Eocene species. 

Hewer OUgocene Group. ( Vicksburg Group.) ■■ 

Decussated striee ; entire radiating lines on the post-unibonal slope. 

Recent. 

Decussated strife ; short spines on the post-nmbonal slope. 
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Subgenus Callicaedia, Oonradi 

Of this ele^nt species, Dr. Gray remarite, that 2 odd valves have been 
■dredged up from deep water, one valve in the Sooloo seas and the other 
in the Teliow Sea. It the fossi! species had the same kind of station wo 
might infei that they indicated deep water in the ocean where they lived. 

Pachycaedium, Conrad, is very different from this genua, being more 
elevated, with prominent sunaraits, direct, and having no angle to the 
iimbonal slope limiting the radiating lines to the post-umbonal slope, but 
tlie radiatiog lines are on part of tlie disk. Unlike Peotocabdia there is 
DO torm nearly related to it in a Tertiary iorniatioa. 

CYPRIMERIA. 

The many perfect valves ibund at Snow Hill enable me to give the fol- 
lowing diagnosis of this genns ; ■ 

Shell ineqiiivalved, bent to the right, dorsil area excavated, hinge of 
j-ight valve with 3 cardinal teeth, and a wide triangular pit under the 
apex, which is ridged or uneven ; left valve with 3 cardinal teeth, the 
posterior one very oblique, narrow, lobed or bifid, the lobes linear ; pallial 
line with a sJight sinus. 

The above generic clmracter excludes from this genns t>5«sa d'Orbigny, 
Oldhaiaiana, Stoliezka, and amaloga, Forbes, which are referred to it by 
Stoliezka, and indeed I do not find recorded in his Palaeontology of South- 
ern India a single species of Ctpbemekia. His species, whatever 'the 
hinge may be, are all withont fold and equivalve. Arcojpagia numismalis 
and A. rotundaia, d'Orbigny, are typical species. Luoina discus, Math- 
eron, is a fine species, well figured by Dr. Zittell, under the name of 
Circe discus. C. dens^ta, Conrad, a large species from New Jersey, fig- 
ured in vol. 3 of Jonrnal of Acad. Nat. Sciences, Second Series, is very 
different from the species of the same name in vol. 2, which may be 
named C. alia. 

VENILIA. MortOTU 

StolicEka repudiates this name an<I substitutes one of his own. There 
is no recognized name of Venilia in Conchology, except that given by 
Morton. Stoliezka lias described some sheila which he places in this 
genua wbicli, however, belong to another, and all the species which he 
refers to Cypeina are true species of Venilia. 
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IDONEAECA. Conrad. 

This genos is limited to Crctaceou6 strata. The tollowing elielle are 
exotic Bpociea of it : Area Japetioa, Forbes ; Area disparUw, d'Orbigny ; 
Area Maroeana, d'Orbigny ; Ouculleea glabra, Sowerby ; C cariiuUa, 
Sowerby ; G. {Monga, Miller. American Bpecice — /. Tippana, Conrad. 

LATIAKCA. Conrad. 

Differs from the above genus in being without the internal plate. 

L. idonea. Less elevated than Z. ononcheila, Tiogem, with a more de- 
pressed or shorter post-umbonal elope; posterior side more cnneiform in 
shape, substance thick ; margin of posterior cicatrix thick, prominent 
acQte. Length 3^ inches. 

LI0PI8THA. Meeh 

This genns wbb founded on external characters. Mr. Gabb has publiBhed 
fts iny opinion that the hinge resembles that ot Papybia, bnt I liave no 
recollection of telling him so, nor of having seen the hinge, thoagh I may 
have had a partial view of it. However I have now cleared it irom the 
matrix of three valves from Mississippi, and give the following diagnosis : 

Kight valve — 9 cardinal teeth just anterior to apex, anterior one short, 
conical, erect, very email, the other obliqne, bent or angtitated and directed 
anteriorly : lefl valve— one very small tooth under the apex, triangnlar or 
pyramidal, erect, Sat on top, acute. 

X. prciexta, Connid, (Cardinm.) The ribs are aognlar and acnte, shell 
extremely thin in substance ; the tew ribs on the post-nmbonal slope are 
minately punctate, and the smooth part minutely granulated. Casts are 
common in New Jersey, but it is only near Ripley, Missiusippi, that the 
shell has been found. 

Cardinm su}>dininenae, d'Orbigny and C. oomuelian-am, d'Orbigny, 
are species of this genus. 
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SYNOPSIS OF THE VERTEBKATA "WHOSE REMAINS HAVE 
BEEN PRESERVED IN THE FORMATIONS OP NORTH 
CAROLINA. 



t EDWAED D. COPE. 

ELASMOBRANCHII. 

Aetobatis ABCUAT08 Affoss. Mioccne. 
Myliobatis sp. Miocene. 
Ztgobatis sp. 

NoTiDANDS PEiMiGBinDS. Affoss. Miocene. 
Galeqcerdo LATTDEN8. Aguss. Mioceoe. 
ADtJNCcrs. Agags. Miocene. 
coNTOETTjs. Gibhes. Miocene. 
EGERTOHi. Aff(t«s. Mioceiio. 
Ztqaexa PEI8CA. Agass. {Sphyrna.) Miocene. "" 

Hemiphists 8EBEA. Affoss. Mioccne. 
Caechaeodoh ang(J8tiden9. Agass. Miocene. 

MEOALODON. Agoss. Mioccoe. 
Otodds obliqcdb. Agass. Miocene. 

APPEMDI0ULATD8. Miocene. 
OxTEHDfA xiPHODON. Agoss. Miocene. 
HA8TALIB. Agoss. Miocene. 
DESoEii. Gihbes. Miocene. 
BiLLiuANn. Gibbee. Miocene. 
MiNCTA. Agass. Miocene. 
Laxma ELKGAN8. Affoss. Mioccne. 
cuspiDATA, Agass. Miocene. 
PEiexre BEACHYODON. Cope. Proc. Boston Soe. Nat. Hist. 1869, 812, 
Miocence. 

PRISTIS ATTENUATUS. Cope. 

Tooth Blender, \ridth at base less tban one-sixtli length, thick and 
straight. Posterior face etraiglit, with a wide groove, anterior curved 
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backwards, obtnse, with a faint median longitudinal groove. Poeterior 
face at the tip of the tooth oblique ; no strlse. 

Length 26.7 lines; width i.b lines ; depth at base 3 lines. 

This species is much more slender than ,the P. agassizii, Gibbes, the 
only species which resembles it. Found by Prof. W. C Kerr, State 
Geologist of North Carolina, at Tlowcrs' marl pit, Duplin county, North 
Carolina. 

ACTINOPTERI. 

AuBLYPTBBDs oKNATtTS. iLmmons, N. Amer. Geol. 44, fijr. 16. Trias. 

KffABr>0LF.pi8 8PECI08C8. EmmoTis, i. c. 45, fig. 17. Triassic beds. 

Ptcnoddb cabolinkksib. i-mmtms, Geol. North Carolina, 1856. Mio- 
cene, Duplin county. 

PNEUMATOSTEUS. Cope. 

This genus is established on a caudal vertebra of a fish nearly allied to 
the gars ei North America. It is opistliocoelien, and without trace of 
suture ot either neural or haemal arches. The elements constituting the 
liaeuial arch appear to be diapophyses; they are divergent, and probably 
do not unite distally ; they are directed more posteriorly than anteriorly. 
Their proximal boundary is apparently indicated by an indistinct eleva- 
tion, perhaps the position of the original suture. The neural arch is 
split above by a deep median anterior iissnro, on each side of which the 
narrow zygapophyses diverge. There is no zygantrum. The base of the 
broken neural spine is very small, and is as long as wide ; it may probably 
have had but little elevation. 

The structure ot the boneisexceedinglylight, and the external osseous 
layer very dense. In order to rednce the weight consistently with the 
size, the lateral and inferior faces are excavated by deep concavities termi- 
nating in pits. Tlitre are two on each side separated by a longitudinal 
ridge like septum, which is plane vith the expanded rims of the cup and 
ball. The superior pits are beneath tlie base of the neural spine, and 
nearly meet under the floor of the neural canal. The interior concavity is 
very large, aad extends from rim of cup to ball, and is divided longitndi- 
nally by a thin laminar bypapophysis. The bases of the diapophyse's are 
wide, and extend trom the base of the ball three-fourths the disti-nce on 
each side to the rim of the cup. 

The form of the vertebra is compressed. The ball is more convex 
transversely than vertically, and presents a slightly double convexity in 
profile. This is produced by a slight transverse contraction of the inferior 
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fonrth of the vertical diameter. The floor of the neural caoal is raised to 
. the superior margin of the ball. 

The vertebra resembles the fourth in advance of the first bearing 
chevron bone in Lepidostens. It dift'ers from it generically, solely in the 
completeness ot the neural arch above, since it is longitndinaliy fissured in 
the existing genus. 

PNEUMATOSTEUS NAHUNTICUS. Cope. 

The specific characters of this fossil are as follows : The cup is a ver 
tical oval, slightly truncate below, and openly concave truncate above. 
Its form is not unlike that seen in some ot the Pytlionomorpha. The 
netiral arch is much contracted transversely opposite the neural spine. The 
surface of the bone is very smooth, except a lew slight rugae near the rim 
of the cup. 



In. Lin. 
Length of centrum, 1 

Width " " (between lateral septa) 7.1 

Depth of cup, 8.4 

Width of cup, 7.9 

Depth of ball, 8.5 

Length of base ?pleurapophysis, 6.8 

" " " neurapophysis, 7. 

Width neural canal (external, front,) 5.2 

" " " (internal, behind,) 2.8 

The large cells are exposed by the fractures of portions of the bone. 
The largest arc at the posterior base of the haemal arch and at the sides ot 
the former 1.5 line in diameter. These measurements indicate a gar of 
six feot in length, it of usual proportions. 

The specimen on which this species is established was found by the 
writer on a pile of Miocene marl on the plantation of Nathan Edgerton 
in Wayne county, North Carolina. Its interstices are filled with a hard 
clay matrix, similar to that which adheres to Cetacean remains in the hard 
stratum in the lower part ot the Miocene shell bed ot that region. The 
color is black. 

DIODON ANTIQUU8. Lddy, Proe. Acad. JV^at. Sciences. 

Supenoi and inferior jaws from the Miocene. This fish was described 
from transported and mneh worn speeimena from the Ashley river, 
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South Carolina. Tlio present specimeaa are nnworn, and digpls; tlis 
characters ot the epecie^. These are very much like those of the recent 
B. filamentosns. The species appears also to pertain to the horizon of 
the Miocene. 

PORTHEUS ANGULATUS. Cope. 

The crown ot the tooth which indicates this species is slender, com* 
pressed and curved backwards and a h'ttie inwards. The circumteronce is 
divided by two edges, the anterior acute, the posterior obtuse ; the con- 
vex frtcea separated by these are not eqoal, tliat towards which the crown 
is curved laterally, i. e. the inner, being somewhat more extensive, and 
considerably more convex. 

Enamel smooth, without aculptnre. Cnttirig edge without carrations. 
more curved backwards than the posterior, which haa but little curvature: 
Inward curvature slight. 

Lines. 
Diameter (antero-poeterior) at middle crown, 6 

Diameter (transverse) at middle crown, 1 

Diameter (transverse) near tip, 8 

Diameter (antero-posterlor) near tip, 2 

Discovered by I'rot. W. 0. Kerr, State Geologist of North Carolina, in 
the Miocene marl, Dnplin connty, N. C, with Polygonodon rectus, and 
Ischyrhiza antiqna. Leidy. 

IcsHYEHizA AMTiQrA, licidy, Procccd. Acad. Nat. Sci. Phila, 1856, 266. 
Emmons' N. U. Geol. Survey, 1856, figs. 4T, 48. 

The Miocene ot Sampson, Duplin and other counties. 

The teeth of this genus bear a very close resemblance to those of the 
genus Esox, at present existing in the fresh waters of the northern 
hemisphere. 

BATRACHIA. 

Pak1o8tko09 Myopb. Cope. Trans. Am. Phllos. Soc. 1869, p. 10. 
Trias, of Chatham Co. 
DicTYOCBPHALTis ELEoABs. Leidy, Proc. Ac. Nat. Sci. Phil. 1856, 256. 
Emmons' N. C. Geol. Survey, 1856. N. Amer. Geology, 69, iig. 31, 32- 
Trias, ot Chatham Co. 
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OBOCODILIA. 



TnECACHAMPSA 8p. Sampson connty, N. C . ■ 

YertebrEB in the State collection at Raleigh. 

THECACHAMPSA ETTGOSA. Mnnwns. 

Pohjptychodon rugosut. Emmons, Qeol. Surv. North Carolina. 

Emmons' iignre of thie species is not diBtingiiishable frota a worn canine 
of a Basilasaurus, and as such I regarded it on a former occasion. An 
examination of a specimen received from Prof. Kerr, shows that its affin- 
ities are Crocodilian, and its structure similar to that of TAeeacAampsa, 
Cope, It is more strongly rugose-striate than in any of the known species 
IjQt is approached in rugosity by Thecachampsa squankenais, Marsh. The 
rauge of the genus is thus extended to !N^orth Carolina. 

Pliogonodon pbisous. Leidy, Proc. Acad. Kat. Sci. Phil. 1856, 255, 
r. wUlis Leidy. Emmons' Geolog. Survey N. C, 1858, p. 223, figs. 43, 44. 

POLTDECTES. Cope, 

Proceed. Amer. Philos. Society, 1S70, 271. 

This genua is indicated by one, perhaps more teeth, which resembles in 
■omo respects those of the Crocodilian genus Thecachampsa. Crown or 
dense concentric dentinal layers, with small pulp cavity. Enamel with 
two prominent ridges separating inner from outer aspects, but approxi- 
mated on the inner face, which thus included, is but one-third the circum- 
ference of the tooth. Kidges extending from tip to near base of crown, 
with a sulcus along the inner side of each. Crown acuminate, a little 
swollen at the base and above the middle, saction circalar. 

POLYDEOTES BITITKQIDUS. Cope. 

Crown, a slender cone slightly curved near the base. Middle portion 
constricted, its surface marked vrith narrow obscure facets. On the inner 
face, a shallow groove within each of the bounding Hnlci,.the two separated 
by an indistinct groove. The enamel is smooth and worn, and leaves no 
traces of other scnipture. 
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I.<eDgtb of cro«ii, 30 

Diameter at ban of crown, 10 

Diameter at lofddle, A 

Diameter above middle, 6.5 

From' the marl pits ot James ^mg; Sampflon conoty, N. G. Discorered 
tj Prof. W. C, Karr, director of the GeologicsJ Survey of Nbrth Oawjlina, 

TE8TUDINATA. 

Tbiokvz bdiu. Cope. Trane. Amer. FliUos, Society^ lS6d, 353^ 

IromgreensamJof Daplin conntyfN. 0. 

Tbionyx sp. 

Hiocene marl ot Sampson connty. 

TAPiiKospiirb BTBBMVDB. Cope, Yar. 

Tram. Amer. Philos. Soc. 1869, 168. 

Tntruflive in Miocene marl in Sampeon county.- 

THECODONTIA. 

Biu'.oDOKOABOi.iNBffsrB. EmmoHB. Mhyiidodon carolinensis. Emmoiis' 
{liutiodon) N. C. Geol. Survey. 1856. Nortli American Geology, 82. 
Manual of Geology 179, fig. 157. B^lodon, Cope. Proceed. Ac. Nat, 
Sci., Fliila., 1866, 249. 1 1'alaeoeatirus ^ca^t^, Emmons, I. c. t Cmi^B- 
modon aulcatus, Loa. i Omosaurw perpUmta, Leidy, Pr. A, N. 8., Phil. 
1856. Goal strata of the Kemper Trias, of Chatham and Koore' coonties. 

Teeth of both the smooth and fluted types- were found in Aason 
ooDnty. The latter {B. carolinen«i9, Emm.) appear also to occur in 
Wbeatley's collection, from the Triae of Phocnexrille, Penna. Three 
suocosstve torme of the maxillary teeth of B. priaeus are figured. 

HicixinoN pRisocs. 

Cffjutjfsttui'Hs pennayivaniauy in part of Emmons' N, C. Geo). Snrvey, 
l$5tS. N. Atner. Geology and Manual of Geology, t Pateeotaurtu caro- 
linfnsin, Emmous, ibidem, t CoinpaoaaurM prucu*. Leidy, Free. Ac. 
Nat. Sci., Phil., 1S56. 

Trias of Chatham, Moore and Montgomery counties, 

Tbe exaninatioD of a portion ot the specimeae described by Fn^ Em- 
mons, from Montgomery county, prove it to be also a Belodon, diSerin^ 
fhjHft the last in its rather shorter vertebne and larger iiase. Fortiona ot 
the ersniam eiliibiting tlie angle and symphysis ef the mandible witb a 
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tootii, andpart of the nasal bonce, point out eonclnsivelj its Bedodoot 
affinities. 

BsLODOH LBAn. EmmonB. CUpsysaurus laeii, EmmoDs' N. C. Gco- 
Ioj;ical Sarvej. N. Amer. Geology, Manual of Geology. 

Triasaic coal bed of the Dan River region, North Carolina. 

Of this speceies I have only seen casts of the conical vertebrae figured 
by Emmons. The evidence to be dednced from the descriptions and fig- 
ures ot this author, is in favor of its reterence to the Belodonts, rattier 
ihaB*to tlie Dinoaauria. 

DINOSAURIA. 

Clkpstsacrcs penhbylvanicus. Lea, Jour. Aead. Nat. Sci. Pliila. IL 
Emmons' Geol. N. C, 186S,in.part. 

Teeth (If this genus are very rare, one only having been observed hy 
Dr. Lea. Prof. Emmons believed that he had discovered two species in 
the Trias of North Carolina, C. Pennsylvanicus and C. leai. Tlie greater 
part ot fheiTemaine on which these were based I have shown to bo Belo- 
donte, but ene tooth figured by Emmons N. C. Geol. Surv,, PI. V, f; 3, 
may 'belong to thiB genns. 

Prof. Kerr's collection contains two teeth which are identical with that 
associated with the C. pennsyloanioua by Lea, one ot them nearly perfect, 
the other the basal portion only. They exhibit two minutely denticulated 
cutting edges, separated by one-third of the circumference. This third is 
nearly flat, the remaining portion being very convex. One cutting edge 
extends to the base of the crown, the other occnpies only the distal two- 
thirds. The section of the tooth wonld be round at the base were it not 
ior the projection of the cutting edge. The enamel is minutely striats 
under the glass. The base of the larger tooth measures .75 oi an inch in 
diameter. The figure ot Emmons leaves something to be desired, as he 
does Betrepresent the long cutting edge of the crown. His discriptione 
of the tootli Appears to refer to this genus. Kerr's specimens are conclu- 
sive as to the extent of this formidable genus of carnivorous Dinosamia to 
IN. Carolina. They w«re obtained in Anson county. 

ZATOMUS Cope. 

ThisgenaS'^eubraces reptiles whose teeth are disctrbed >an'd figared by 
Prof. Emmons, American Geology, Pt. YLp.62, fig. 34. iHe found them , 
.associated mith radiate osseous plates (probably dermal) which he found on 
'■one occasion in connection with the cranium of the snpposed.Labyrinthfr- 
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dont, Dicfyocephalut elegans, Leidy. Both tlie plates and teeth are too 
large to be asBociated with the latter, and the teeth especially remind one 
of the Dmoaanria. Emmoae describes a tooth in the following langQage : 

" It ie compreaaed, cured, findy serrate poateriorly, which appears to 
point to the apex, when seen so as to bring into view a alight wrinkle or 
groove at the base (tf eacb tooth. Its enamel covers the whole crown, or 
all above the part implanted or insOTted. The enamel is finely or mine 
ntely wrinkled and at the posterior edge, at the junction of the plates at 
each side, a taint groove remuns ; and the serrae appear like a double rows 
bnt near the apex they entirely disappear; the convex or anterior edge is 
smooth. ' The tooth appears much like the tooth of a Meffoloaanrus in 
miniature, though it is less curved. I have found only two teeth ot this 
kind ; the smallest is half the size of the one figured." This size is 
.022 m. in length ; diameter at base .012. 

In the section given by Emmons, one side of this tooth is s little more 
convex than the others. 

The affinities of this genus appear to he to Teratoaaunis and Lcdapa. 
From both of these, as well as from Megatoaaurus, it difiers in the absence 
of serration from the anterior margin, and in the groove in the posterior 
cutting edge dividing it into two apprcssed serrate edges which disappear 
near the apex. The species may be called 

, ZATOMUS SAECOPHAGUS. Vope. 

Its size about equalled large specimens of the Southern Alligator. 

HTPSIBEMA. Cope. 

Char, gen. Froxwrtions of limbs and feet much as in Hadrosanms. The 
caudal vertebrae elongiite and depressed, in the median part of the series. 

The elongate depressed form of caudal vertebrae, distinguiahes this 
genus from Hadrosaunia. The latter possesses elongate vertebrae neat the 
extremity ot the series, but anterior to this point, they are first subquad- 
rate in profile, then proximaily much narrowed. The form exhibited by 
the known species of this genus is more like that of Ilylieosaurus Mant. 

HTPSIBEMA CKASSIOAUDA. Cope. 

The remains on which this species is founded consist of the distal 
extremity of the right humerna, a portion of the shaft of the left tibia, a 
a portion of the fibula, the right interna! metatarsus somewhat broken, 
and a caudal vertebra. There are other uneharaeteristis fragments, and 
a piece which may be a dermal bone. 
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Associated with them are eevcral coprolitce of large animalB. 

Tbese species indicate an animal of about the size ot the Hadrosaams 
fonlkei, Leidj, and witti a similar disproportian in the lengths of the 
limbs. This is readily appreciated on comparison of the hage metatarsus 
with the light humerus. The medullary cavity of the tibia is large ; that 
of the humerus small. 

The portion ot the humerus preserved is injnred, and the condyles are 
worn. Its relation to that of H. foalkei is readily determined, and on 
comparison the following marked diflerenues appear : The ridge connect- 
ing the external condyle with the shaft posteriorly is acute ; it is rounded 
in H. foulkei. External distal face is flat or dightly concave ; in H, fonlkei 
somewhat rounded. It is at right angles to th» plane of the anterior lace, 
and forms with it rather less than a right angle ; in H. tonlkei this region 
je rounded. Distally the shaft is much flattened in H. crassicauda. 

Measurements. 

Lines 
Anteroposterior diameter of shaft, just above condyles, 20,5 

Width external taee distally, 24 

" olecranar fossa, *"■. 16 

. " condyles, (estimated) 64 

The anterior face at over three inches above the condyles is slightly con- 
cave. About 4.5 inches above the articular tace of the external condyle, 
the acute ridge dividing the posterior and external faces disappears, and 
the surface becomes regularly rounded. 

The portion of the tibia is from the shaft of that of the left side, just 
below the superior antero-posterior expansion. Therefore the inner face 
is the moat extensive, and the posterior the least so. It diifers from the 
same part in H. foulkei, in its less angularity, especially in the more 
rounded, and less defined posterior face. The internal face narrows down- 
wards, and while the greatest diameter ot the fragment above is antero- 
posterior, below it is diagonal, the anterior point being the inner. 

Measurements. 

Lines. 
Antero-posterior diameter above, 48 

Transverse " " 23.8 

" " medullary cavity, 20.5 

The portion ot tibula is the distal, and' resembles that of Hadrosanrns 
fonlkei, in being slightly expanded near the extremity, and clyindric in 
the lower part of the shaft. In botli genera and Ornithotarsns, Cope, the 
distal extremity of the fibula is less attenuated than in Iguanodon. 
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Idnet. 
TnnevetK Sistrfl ^meter, 40.5 

Ao. five inches above. 30 

The r^ht internal metalarena also bears considerable reserablance to 
that 4fS[.feiilkci. Its proximal extretnit; ia mneh more eonvez in iti 
inner outline tban in that apecies. The inner proximal taee ie plane and 
lon^ndinatl; wrinkled. The proximal or tarstU artiexlar face ia eoncave 
anteriorly ; its plane is at right anglea to the axis ot the shaft of the bone 
It is strongly oblique in HadrosauruB toulkoi, and a rib-lilce prominence 
ol the outer tacg crosses the latter obliquely aBd at right an^es to the 
proinmal extremity. No such rib exista io tbv present caaecauae, be the 
weight was enpported by the shaft bone, directly and oot obliqnely as in 
QadrosanruB. Thus the Hypeibemte walked more exactly on the toea 
itiian did the Hadrosanri. 

The posterior margin is thinner, and as in H. ionlkei, presents a rather 
vmall median protnberaoee. The distal condyle is broken away, but the 
twist ot the distal portion of the abaft shows that it was directed avay from 
^ic adjoining metatarsal, psBtcriorly. 

Meatureaienit. 

In. 1/iiL 

Xengtb from antero-snperlor to poatero-inferior extremity 

(inTerior articular face worn away), 10 10 

TTraoeverse diameter proxiraally, 3 

" " medially, 2 3.5 

jAntero-posterior do, do., 3 6 

The diametera ot the shaft are somewhat larger than io the H. foulkea 
jgiven by Leidy. 

The caudal vertebra is of large size and peculiar form. The centrum 
'.lie coioderably wider than deep, and considerably longer than wide. The 
.posterior chevron articulations are small, and each is connected with 

■ each anterior by a strong rounded angulation. Between the-latter the 
: space is wide and slightly concave in traBivn-se section, least so me- 
*dially. A marked peealiarity is seen in the strong longitudinal ridge which 

divides the lateral surface of the vertebrae into two nearly equal laces, 
Theneural arch is elongate, the neural canal email, iii section a abort very 
tical ellipse. The articular face »f the aygaphophyses makes an angle of 
• about thirty-five degrees t® the perpendicular. The-«rest of the arch rises 

■ a half inch behind these into the ^vc^y stout basis ^ the neural spine, the 

■ greater part 6f which, with tl»e posterior ;zygap9ph5«es,«8 broken off. The 
ioelination ot the baseis*! -about ^6° to the verfioaliidiametar «f the bone 
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The articalsr facee arc both B^ightlj concave, as ane the lateraL faces wliiuh 
are aeparated bj- the lateral tiAgp. 

In. Jdn. 

Length of centrum, 4 6 

" " basis neural areb^ 2 9 

Width posterior artietilnr faccv ^ 

Depth do. medially,. 2-8 

" " laterally, 3 3 

" basis uemmi spine, 13 

Transverse diamefer netira) caoal tiebrnd, 10 

Width between latero-inferior ridgefr, 1 & 

" vertical, efface of zygapophyses, 11 

There is a liglit rngose protuberance in the position of the diapophysis. 

The poculiaritieB ot this vertebra indicate most strikingly the generic 
distinctness of this great reptile from the Hadrosauni^ It is true it pre- 
sents some similarity in form to the terminal candals of that ^nus, and if 
it could be reterred to that portion of the series, would iiidicale merely 
another and larger species ol Hadrosaurns. It difiiers in form from theso 
vertebrae, in its depressed instead of eompresaed form, and its lateiai angu- 
lation. That it belongs to a more anterior position in the tail is evident 
from the very large size of the basis of the neural spine, and gen£ral g.reater 
development ot che neural arch and zygapophyses, and the trace of dia- 
pophysis. Further, it is over Jour times the size of the terminal candal, 
of H. foulkei, while the remaining elemements do Qot indicate any such 
extraordinary dimensions. A position a little behind the middle of Uib 
series would relate well to the other proportions. 

A worn bone tonnd with the metatarsus, has tlie proportions of maiQ ot 
the dermal Ixines ot certain Dinoeanria Its large size is appropriate to. 
the present species. Its base is flat with rounded oittliites, and dues nut 
exhibit any superficial dense layer; the texture o4 the interior bone ia 
rather dense. The mass ol the bone rises as a short thick cone turned 
abruptly to one side, the middle and apex strongly compressed, so much 
10 that the section presents an acute angle on that side tu which the apex 
curves. The bone is not entirely symmetrical, one side near the posterior 
keel being more concave than the other. The structure of the bone ia 
rather dense. Its exact posoition is somewhat uncertain. 

In. 
Diameter at base, 3 

Greatest height (apex bruken), 2 5 

This is another of those remarabl- forms which the reptilian type devel- 
oped in past ages. That it was herbivorous, and relied less on its tail for 
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enpport than Hadrosaariis, appears probable. Large coprolites of the 
cliaracter of those of herbivorous animals acconfpanied the bones. They 
resemble eomewhat those ot the hog ; one has a diameter of four inches 
one way, and 2J inches the other ; extremity broad, obtuse. The probabla 
form of the ungual phalanges, points also to the same habit. The proprie- 
tor of the pit told the writer that he had more ttian once seen large 
"hoofa" and "wide toe-joints" taken out during the excavation, 

This species ia different Irom the <.>rnithotar8iis iinmanis. Cope, and 
belongs to a different genus. The shaft of the tibia in tlie latter is tilled 
with f^sncellous tissne; in the present animal it is entirety hollow. 

From the marl pits of James King. 

HADROSAURUS. Leidy. 
HADROSArRtTS TRIPOS. C,>pe. 

At a point about ten mites distant from the marl pit in which the Hyp- 
eibema was found. Prof. Kerr discovered a caudal vertebra of a colossal 
reptile, whose affinities are evidently near to the Hadroaaurus foulkei. 

This vertebra is one ot -the distal, as evidenced by the entire absence 
of any trace of diapophysis, and its sttbguadrate longitudinal section, as 
well as by the small size of the neural arch and spine. At first sight it 
woald appear to occupy a position between the thirtieth and thirty-sixth 
of the series ; the former in H. foulkei has, however, rudiments of a dia- 
pophysis. Both its articular faces are distinctly biconcave. The large 
size ot the chevron articular face is as in the thirtieth, and the concavity of 
its lateral faces as in the twenty-sixth; in ttie ttiirty sixth the sides are 
entirely plane. The round form of the neural caoat, as welt as the lack 
of diapophyses, are pointsof resemblance to the tiiirty-sixth, but it is more 
than twice as long as that vertebrae in the H. fonlkei. In the thirteenth 
the neural is somewhat depressed and becomes more so as we advance to- 
wards the proximal part of the scries. Ttie small antero-posterior extent 
of the neural arch is much as in the thirtieth in H. foulkei, but the basis ot 
the neural spine, which is broken off in this, as well as the old species, is 
mnch more slight. It is so very thin and weak aa to indicate either a 
comparatively slight development of the spine, or a very poaterior podtion 
in the series. A weak lateral ridge marks the side of the centrnm, which 
is below the middle line. It holds the same position in the thirty-sixth in 
H. foulkei, but is above the middle in the thirtieth and those anterior. 
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MecLsurements. In- Lin. 

Depth centrnin to snramit chevron articulation, 6 

do. from iienral canal without chevron face, 4 

Greatest width do., 4 9 

Length centrum, 4 3 

do. neorapophysis, 2 6 

"Width between anterior xyarapophyaea, 1 3 

do. of arch above, 1 6 

do. neoral canal, 10 

Depth do, do., 10 

do. basis nural spine, 5 

This specimen waa procured from the marl pit of W. J. Thompson, 
Samp8>jD oonnty, North Carolina. 

A second and much smaller vertebra from the pit that furnished the 
remains of Hypsibema crassicaada, belonged to a third individaal, and 
possibly to this species. Its proportions wonld point to a position near 
the end of the tail, and its form is leas elongate and compressed than those 
in that position in II. foiilkei. Its neural arch is not co-ossified. The 
extremities are slightly concave, the general form sabquadrate. 

Lines. 
Length of centrum, 20.6 

Diameter extremity, (vertical) 18. 

" " (traaaverse) 21.5 

" middle, 35. 

The first named vertebra pertained to an immense species, perhaps 
double the Hadrosauriis foulkei in weight and bulk, should the general 
proportions of the two have beea at all similar. In that case the length 
ot the femar would be sixty-two and a quarter inches. 

PYTHONOMORPHA. 

JPoLTGONODDH EECTD8. Leidy. Eaimous' Geol. Survey H". 0. 1856, 
218. 

Duplin county and Cape Fear Biver. 

LioDON sp. Macrosaurus sp. Emmons 1. e. 

MosASAURus OEAssiDENS, Harsh in Cope's Synopsis Bat. Bept. N. Am* 
Trans. Soc. Philoe. 1869, 198. 

AVES. 

CATABBHAcrrBB ANTiQutis, Mafsh Sill. Amer. Journ.fici. Arte, 1870, 213. 
Tarboro', Edgecombe county, N. C. 



by Google 



MAMMALIA. 



EscHEioHTiuB MTSTicEToiDES. EmiDons. {Bolaena.) Emmons' No. Ca. 
Geol. Siirv. 1856, p. 204, fie;. 26. Leidy Mamm. Dak. Nebr. 1869. 

ESCHEICHTIUS POLYPORUS. Cope. 

Species Nova. 

Character. Bamtis raandibnli witli coronoid process but little elevated ; 
form compreaaed with narrow acate superior margin, which is not flattened 
posteriorly. On its inner face a wide shallow groove in which the inner 
series of foramina lie. Foramina ot outer series large, nuinerotts. Size 
large. 

Description. This whale, from the form of the ramus mandlbulli, is a, 
finner, and from the slightly developed coronoid process, allied to the 
humpbacks. The coronoid, the anterior position oi the dental toramen, 
and the angular process, confirm these relationships. Whether it be a 
Megaptera or an Eschrichtius I am not prepared to state. Ear bnllac of the 
forms ol both these genera occur in the strata in which the present speeiea 
was found, and future investigation must determine which are referable to 
the latter. Such a bulla of the form ot and probably belonging to, Megap- 
tera, has been named Balaena myaticetoides by Emmons', {North Carolina 
Geol. Survey Tab.) 

Tlie fragment on which the present species is based, is the proximal two- 
fifths the left ramus mandibuli, with a conBiderable part of the condyle. 
The direction of the shaft from a short distance anterior to the coronoid 
process, is decurved. The inferior margin is slightly contracted below the- 
coronoid process, and is for a short distance convex and narrowed intO' 
a ridge ; anteriorly it is more obtuse or convex transversely. The inner 
fece is plane at the coronoid process, the outer convex. Anterior to this 
point the convexity is strong ; at the distal end of the fragment, much 
marked. 

The angular process has extended beyond the line of the condyle; its 
extremity is broken away. A wide groove separates it from the base oi 
the ramus. The surface of the condyle is transverse to the plane of the 
ramus, and is strikingly elevated above the portion of the ramus anterior 
to it, being as high as the tip of the coronoid process. A low knob 
projects on the innor face ot tlie ramus beneath its anterior part, and 
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belovT the groove. The dental foranicii is large and is overhung by the 
thin incurved superior margin of the ramus. Its anterior margin termi- 
nates jiiat behind the posterior part of the base of the coronoid process. 
The pores of the inner scries are small and numeroaa ; the last one 
is a little anterior to the base of the coronoid process (34 lines). Tbej 
are situated in a wide shallow groove which occupies a portion of the 
inner face of the ramus below the upper edge. Tbeir interspaces are no- 
quite equal ; thus twenty lines separates two, and four are included in 
thirty-six lines. The foramina of the external aeries are more numerous 
than in any of the other species from the Miocene ot our Eastern States. 
As in others the last pairs are less spaced than the anterior. In a space 
of six inches and twenty lines there are six foramina, the third from 
behind nme lines below the superior margin. Thirty-four Hues sepa- 
rates the anterior pair ; twenty-two of the posterior. The last foramen is 
about a half inch anterior to the place of the last one of the inner side. 

Feet. Lines. 

Length of fragment, 2 42 

Depth just behind coronoid, 56 

" " in front of " 66 

" at fourth inner foramen, 62 

Diameter " " " 37 

This ramus chiefly resembles that of Eschr. ccphalua from Maryland. 
It is less compressed, though crushed, and less attenuated on the upper 
mai^n near coronoid process ; the coronoid process considerably smaller 
Outer series ol pores most numerous and extending farther back, inner 
in a marked groove which is wanting in E. cephalus. Oater wall of 
angular region more everted. Inferior wall of dental or mandibular canal 
descending from margin of foramen in E. cephalus, ascending in E. poly- 
porus. 

From the Miocene marl of Edgecombe county, N. C. Obtained by the 
writer under the auspices of the North Carolina State geological Survey, 
under Prof. "W". C. Kerr, director. 

Yertobrfe which as to size and structure would accord with the present 
species, arc not uncommon in the same deposit ; their description is 
reserved for a future occasion. 
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MESOTERAS. Cope. 

Genua novum 

Character. Orbital process of iroatal narrower, exceediDgly thick and 
massive at the extremity. Posterior lumbars and anterior candals with 
short aDtero-pOBterior diameter. Premaxillary and maxillary bonea de- 
' pressed, the latter thin, horizontal, narrow. Otic bulla depressed. 

This genus is allied to Balaeua in the form of its vertebra, and to some 
extent in that of its frontal bone. The flatness ot the maxillary and pre- 
maxillary is ratlier that of Balaenoptera. The extraordinary mass ot tlie 
superciliary portion of the frontal is peculiar to the species which terms 
the type of the genuB, bo far as known. 

Mesotebab KBBEiANce. Cope. 

Spades nova. 

This species was discovered by Prof. W. C. Kerr, Director of the 
Geological Survey of North Carolina, in a bed of miocene marl, at a 
point where it was cut by Qoanky creek, a tributary of the Hoanoke river, 
in Halifax county, N. C. A portion of the cranium had been noticed for 
some years piojecting from the steep bank or wall ot the small canon ot 
the creek at about thirty teet below the surface of the ground. Prof- 
Kerr, with the a(d of a number of men, dag from its bed and elevated to 
the surface of the ground a large fragment of the cranium, including the 
greater part of the left maxillary and premaxillary bones, with a largo 
part ot the frontal. A large fragment of the right ramus ot the man- 
dible; an otic bulla, several lumbar and caudal vertebra, with several 
broken ribs, were also obtained. 

These remains indicate not only a species, but a genus new to science, 
and the largest extinct Balaenoid yet discovered. 

The principal mass includes from the posterior margin of the traoB- 
verse procees of the frontal, to within four or five feet of the end ot the 
muzzle. The mass measures eleven feet six inches in length. The 
fragment of the ramus mandibuli measures thirteen feet; five feet are 
probably lost distally, and there is no trace of coronoid process at the point 
where it is broken off proximally. The length of the restored cranium 
would not be less than eighteen feet. _ This gives for the total length, esti- 
mating on the basis of Megaptera, seventy-live to eighty feet. 

The orbital process is nearly in line with the maxillary, probably in con- 
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Beqiience of pressure when lying in an cbliqno position. The whole crs- 
niitm has been injured from the Bame cause, and the matrix usually Bort, 
loriiied ft eoh'd investment of carbonate of lime from the carbonic acid lib- 
erated during decomposition, which required Eeveral days labor to remove. 
The parietal, occipital, and olhor bones of llie brain-case proper, were not 
recovered. 

Description. The iipper surface of the muzzle is but little decurved 
anteriorly, A portion ot its outer margin, at the posterior part, is pre. 
served, so that its width is known. The maxillary forma a rather thin 
lamina, and does not present any great median decurvature, as though 
the vomer was not prominent below. Perhaps this pceuliftr flatness is 
partly due to pressure, but the premaxillary presents a similar character, 
which is evidently normal. This element forms one margin of the mass, 
and the question as to whether the exposed face were the outer of the 
i-ight, or the inner of the left bone, required some care for its solution. Ante- 
riorly it is three inches in depth, near the posterior extremity, two inches. 
The greatest width near the middle, six inches. The margin next the 
remainder ot the mass, is rather the more elevated; the external some- 
what prominent and rounded. Beneath it a deep groove marlis appa- 
rently the exit of a foramen. A groove in the same line is seen at va- 
rious points throughout its length wliere exposed. TJiis bone is thus much 
flatter than in any of the Finner whales, and resembles more that of the 
right whales. The enter face being nearly plane, it can scarcely be the 
vomerine face, which is eoneave, especially so in Balaena,for the accom- 
modation of the cartilaginous axis. The foramina and grooves equally 
present in bothtbese genera, are on the external side ; I therefore conclude 
that the external side of the right premaxillary is the one exposed, and that 
the width of the muzzle includes the left premaxillary and maxillary. 
The suture between the latter is not distinct, owing to the presence ot 
longitudinal fractures. Tiie width of the maxillary after the premaxillary 
is deducted, is not great, and is intermediate between that seen in Balaena 
and Megaptera. The right premaxillary may be traced for six feet two 
inches. Behind it a portion of the eupectieies ot the cranium slopes 
towards the position formerly occupied as s blowhole. 

The margin of the maxiUarif is horizontal, and rather thin. It 
becomes thicker posteriorly where it has been crushed back on the lateral 
orbital process of the frontal. Its aceuminated extremity is seen lying on 
the latter. 

The orbital process of the frontal is remarkaUy massive, and might at 
firf t be taken tor the squamosal. Its posterior margin is free to within a 
foot of the probable position of the blowholes. This fact, in connection 
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with its deep postero-inferior concavity in cross section, is conclneivo aa 
to it} reUtioQS. Tiie form is not horizontally expanded as in Megaptera, 
nor attenuated aa in Balaena, but has rather the proportions seen in 
Eeifihardt's %nre of the young Balaena mysticetns: {Om Nordhvalen 
pi. III.) Tliat is, it has subparalle! anterior and posterior sides ; the ex- 
tremity a little widened by the production backwards of the posterior por- 
tion. The anterior portion also somewhnt, thoagh leis, protuberant. The 
whole extremity truncate and remirkably thickened. Thus it is nineteen 
inches long, the anterior tuberosity seventeen inches deep, the inferior out- 
line nearly straight. The orbital concavity, which is continuous with the 
optie toramen, opens bjhind th3 pjatcrior tub3roaity and is defined exte- 
riorly by the expanded posterior margin of the bone. Thus the great tube- 
rosity which gives charicirer to the bone was above and in trout ot the eye. 

The portion of the Tmndlb'e praservei presents rnirkei characters. 
The inner taca is slightly concive, or plane, the external, strongly convex. 
The inferior edge is narrowed, and the superior scarcely less so ; the 
inner face rounds a little to the former, and to a* wide groove just 
below the latter. This groove is one inch wide near the middle ol 
the ramus, and is marked by a series of many s..iaU foramina. 
These are closer together in the anterior, and regularly more widely 
spaced to the posterior portion. Thus anteriorly they are 2.5 inches 
:apart ; posteriorly tour inches separate them, and near the extiemity 
■of the series, six inches. I failed to find any foramina on the ex- 
ternal face of the ramus. It is diOJcnlt, however, to believe that they 
are totally absent ; it may be that they are confined to the anterior portion, 
which has not been preserved. This peculiarity, if entirely established, 
marks the species as quite distinct trom any heretofore known from char- 
acters of the mandible. The depth in this species at the first-point where 
the foramina are four inches apart, is fourteen inches. 

There are some other pieces apparently belonging to the cranium, whose 
•exact positions I cannot now assign. One of these looks like a segment ot 
A ramus ot the lower jaw, but the contraction ot the superior and inferior 
■outlines is too great. One face is planoconcave, the other convex flat- 
tened, with oblique superior and inferior faces, the latter the widest. 
Depth oi plane, ten inches; depth exterior flattened face, 7.75 inches. 
Depth six inches trom same point, 7,5 inches. TJie second uncertain 
fragment is long and with parallel margins. The outer face is strongly 
convex ; the inner, at one extremity concave, so that a section wonld be 
halt a crescent (the lower portion being lost.) The inner face gradually 
becomes convex, though not strongly so, and the long diameter is trans- 
verse, while it is vertical at the anterior end. The former is seven inches ; 
the l.ittcr eight inches. The fragment looks like the extremity of a pre- 



.y Google 



APPKNDIX. 4T 

maxillary bone, poBBibly a maxillary, but it is scarcely appropriate to the- 
premaxillary already described. 

Th£ periotic hones of the left side were preserved almost entire. The 
bnila has the flat inferior face of the genns Balaena, and the periotic 
processes are exceedingly short, shorter even than those of the spe- 
cies of Balaena (B. mystictua and B. cisarctic-a.) The external process 
is not longer tliao the posterior, and is compressed and deeply grooved 
longitudinailv below, Tlie posterior process is at right angles to the 
exterior, and as broad as long. It bears a snblon^itndinal ridge near 
the middle of it-s inferior face; anterior to it, separated hy an inter- 
val, a transverse ridno oecore to which the edge of the thin lip of 
the bulla is attached. The anterior process contains the iisual fora- 
mina, and is broader than long. The superior face of these bones is 
quite rugose. The bulla is more flattened, *', e. has a shorter vertical 
diauieter, than either that of Balaena mysticetiis or B. cisarctica. Tho 
circumference is not a sharp edge as in B. cisarctica, but is truncate and 
rugose', at the inner extreinitj most so. At the external extremity the-- 
face gives way to a ronnded edge. The inferior face is coarsely impressed 
punctate, and has a curved depression inside the anterior margin. The 
posterior margin is marked by the usual three grooves with intervening 
inflations. The general outline, viewed from below is hexagonal, with the 
length of the sides as follows, beginning with the longest ; posterior, ante- 
rior, interior, poatero and aiitero-exterior equal, antero-interior very short. 
The bulla of B. cisarctica exhibits a long posterior and long inferior side, 
connected by an arched outline. 

TJte verU^ra are those ot the genus Balaena. The general form ot 
the centra of anterior lumbars and candals, is abbreviated, especially the 
latter. The diapophyses of the former are thick at the base; one of those 
preserved may be a posterior dorsal, but the ends of the diapophyses are 
not preserved. In a caudal with very short diapophyses, which are a 
little nearer the basea of the chevrons than that of the neural arch, a 
small foramen penetrates the centrum from a point throe inches above the 
base of the diapophyses, and issues at a point 2.5 inches below it. The 
articular faces are convex; there is a small rugose central area, and an 
external annnlar space with coarse, concentric rtdges. 

Measiirements, 

Ft. In, Lin, 
Length of fragment of o, maxillare to extremity which 

a frontal, 9, 8 
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Width of Bsme (iiritli lett prcinasillarj) at 42 iiicltcB 

from extremity, 16 

Transverse diameter periotic bulla, 6 8.7 

Longitudinal, 4 5.5 

Vertical, 3 1.5 

LeDgtIi external periotic process, 1 9.5 

" posterior " " 2 2 

" centrum anteriorhimbar no. 1, 10 7.5 

Vertical and transverse diameter do. each, 12 

Width neural canal S 

Ijength diapopliysis, 17 

Width " at base, 7 

" " middle, C 

Length centrom lumbar no. 2, 10.5 

Both diameters of articular face, 13 

Width neural canal, 6.6 . 

" (antero-poateriur,) neural spine, 5 

Length eentmn of a caudal, 6.5 

Diameter articular face, (vertical) 14. 6 

'' " (transverse) li. 

*' neural canal, 1.5 

" inter-chevron groove, 3 

Aa compared with the described species, the characters of the Mesoteraa 
kerrianuB are well marked. Thns the earbone is totally different from 
that or Eschrichtins eeplialus and E. mysticetoides {Balaena Emmons, 
Leidy) and the mandibular ramus is not, Hattcued above as in E. priscuR 
and E. eXpansuB. The paucity or absence of externa! foramina distin- 
guished it from the E. poiyponis. Finally, E. leptocentrus presents 
generic characters in its known cervical vertebriE which will not probably 
be found in the present whale. Though these vcrtebrse of Mesoteras 
have not been found, I anticipate that they will present more nearly the 
characters of the genus Balaena, in accordance with the remainder of the 
structure. They are probably entirely different trom those of Palseo- 
cetus of Seeley. 

It has been known to geologists and others for some time, that a 
skeleton of some kind had been exposed by the erosive action of the 
waters of a creek in Eastern North Carolina, and was to be seen lying in 
its bed diagonally across it. The writer recently visited the spot, and 
found the stream to be some fifty feet in width, containing water of from 
three to five feet in depth. The direction and extent of the skeleton was 
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indicated by the proprietor, Jesse W. Parker, since the water concealed 
it from view. It would appear to extend very nearly across the creek, 
and have a length of 50 to 60 feet. Some of the vertebrae eould be dis- 
tinguished by feeling with a rod. When the waters are low towai-de th6 
(ind oi the eummet, its length ie exposed, and it can be used as a foot lo^ 
by flie traveller. The only notice of this fossil is that given by Timothy 
A. Conrad in the "Miocene Shells of North America." On thd 
bank near tlie tliis skeleton wereMonr portions of the skeleton of an adult 
finner wliale of some sixty feet in length. 

Prof. Kerr, director ot the survey, sncceeded in obtaining one or two 
of tlie lambosacral vertebrae of the specimen, which is above noticed. 
These were submitted to me at Raleigh. Tliey belong to a right whale, 
or one nearer to Balaena than Balacnoptera. They are in fact identical 
in character with those of the species Mesoteras Iterrianus, and belong 
proTiaMy to it. The following is a description ot oOe of them from the 
posterior dorsal anterior lumbar region. 

Median line below, obtusely keeled, sides a little concave. Articular 
face with a large median elevated area, which is coarsely obsoletely 
rugose ; the wiarginal area exhibits fine concentric rugosities. 



3['DI^he8. 

Length centrum, 7 

" basis of diapophysisi 4.$ 

Depth " " 3^8 

" articulai- face, S.6 

Width " " 8 

Thickness of epiphysis, 0^75 

The epiphyses are free and the individual is yontig. A vertebraof eimi- 
Hi character to> and rather larger size than any here described-, was 
obtained by the writer near Nahunta, Wayne county, N. 0. The BpecrOB 
would not appear to be rare. 

This whale is named tor Prof. W. C. Kerr, of Baleigh, who has vitd- 
ized the State Survey and is prosecuting it wich great advantage tp all 
the branches of science that lie within its scope. 

BALABNorTEKA sp. Otolites otwhaJe. Emmon'a K C. Geol. Sul(« 

vey, 1856, 205 tig. 27. 

Delpoinapterus oBciMt's. Cope, sp, nov. 
7 
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EetabliiAieJ on a portion of the ramne of the niandibre coofauiiag aV- 
Teoli for four teeth, and [exhibiting a couBiderable part ot the sjmphjeis' 
tnaDdibali; several cervical, dorBal, and lumbar vertebrae, with fragments- 
of ribG anii -etlter bonea. They were fonnd by the writer near together ou 
the snrfaoe «< a rather bmall pile of marl oi the Miocene of Wayne- 
Connty. 

The mandibular ramnB Ib rather slender, bnt thict, snd the BymphyBi» 
Is short. Though the extremity is broken away on the inner side. The- 
distal snrtsoe appears on the outer side. The alveoli arc large, circular in 
section, s^arated by rather weak septa, snd are but shghtly oblique.- 
Their form, sice snd position are quite similar to that seen in the genn» 
Orca. 

The cervical vertebrae from the fifth posterioriy, are separate. The- 
foarth or fifth of the series, is round in the section of the entrnm ; and' 
of very small tore and aft diameter. The vo-tebral canal is not quite en- 
closed by well developed, flat diandparapophyses. The Inmbro sacral' 
vertabrae are not elongate, but intermediate as in the IXelphinapteri 
{Bdn^as^ The diapophyses are fiat. Diameter of centra, two inches ? 
length a little greater. Diameter of centrum of cervical, two inches^ 
Depth of ramus at fourth slveolns from distal extremity 18 lines. Epiphy- 
ses all co-osBified. 

The large separation of the eervieal vertebrae, diBtmgniBhes this Del- 
phinoid as allied to Delphinapterus, or the Belugas ol the colder regions 
of the modern ocean, though the anterior may be found hereafter to be 
more consolidated than in them. The character of the ^ntition is more 
powerful than in the existing species, and approaches that ot Orca, thongb 
weaker than most of the known Rpecies ot that genue, \t% siae was pro- 
bably that of the average of the white whalea, about thirteen feet. It 
might be mentioned in this connection, that I have recently become ac- 
quainted with an Orca, probably from the warmer parts ot the American 
Atlantic coastB in which, only four cervical centra have eooBsified centra^ 
and the fifth is attached by the neural arch only. The erani'uni measuros- 
32 inches in length. 

Phybeteb VETU8. Leidy. Physeter antiquus, iteidy, BOt Gervaisv 
Catodon vetus. Leidy, Extinct Mamm. Dakota and it^cVraska. 

Miocene. 

Obyctekocetub coknutidens. Leidy. Synopsis !N. Am. Mamm. in 
Ext. Mamm. Dakota and Nebraska. Proc. A,H. Sci. Phil. 1856, 225, 
EmmonB Geol. Surv., N. 0. 1856 210-1 figs. 0. quadratidens, Leidy 
L c. Emmons I. c. Miocene, Pitt Co., and Cape Fear River. 
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OMTOOBTua BMMONsn. Leidj". Emmona Geol. Snrv. N. 0.,J1856. 
Miocene. 

Prdboaddia. 

Teilophodon oHioTiotrs. Blntn. Mastodon giganteua, okioti&us et 
<tmeric(mu8 auctornm. 

PoBtpliocene, various localitieB. ■ 

Mastodon oescdeus. Leidy Joam. Acad. Nat. Sci. Phil. 186&, p. 896 
Tab. xxvii 13-15-16. 

Miocene, Edgecombe and Pitt CountieB. 

Elkfhab AMERICANU8. Leidj 1. c. p. 397, Poatplioeene. 

Insectimrra. 

Dromathbeidm btlvestbe. Emmons' N. C. Geol. Survey 1856. N. 
Amer. Geology pt. VI p. 93, fig. 66. 
TriasBic coal measureB, Chatham Connty. 

TOTAL NDUBEB SPECIES OF TERTEBBATA. 

Mammalia, 12 

Aves, 1 
iteptilia, . 15 

Batraohis, B 

TelooBtoi, 3 

Ganoidei, 4 

Elasmobranchii, 34 
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3a ArpKNnrx. 

EXPLANATION OF PLATES. 

Plate 5 — Ilypaibe^na crassicavda. 
Fig. 1. Caudal vertebra of HadroBannie tripos, side ; la. articular 
fpee. 
Fig. 2. do. young? a. end ; b. below. 
Fig. 3.. Eechriclitius polyporus, side. 3a. above. 

Plate 6 — Hypsihema crasaicauda. 
Eig. 1. HumeraB, dietal portion, from below ; la. from end. 
Fig. 2. Tibia Bliaft,.from the side; 2a. from end. 
Fig. 3. CaniM vertebra. 
Fig. 4. Ooprolite fragment. 

Plate 7 — Iladroaaurus tripos. Eschrichtiiis ^olypont«~ 
Fig. 1. Fibnlfi, lower portion ; a. proximal end of do. 
Fig. 2. Outer metatarsal, inner aide ; 2a. proximal end of do. 

Plate 8 — Mesoteraa kerrianus. Clep»ij8av,ru3 pennsylvanicus. 
l^hecaehampaa ragoaa. Polydectea hiturgidus. Bdodon priacua, D.io- 

lig. 1. Meaoteraa kerriamm, periotic bones, la. interior view; lb. 
end view. 

Fig. 2. Polydeetea inturgidua, crown of tooth, side j 2a. inner view. 

Fig. 3. Thecackampsa rugosa, crown of tooth, inner view. 

Fig. 4. CUpsysmtrus, tooth, inside view ; 4a. posterior view ; 4b. sec- 
tion base ; 4c. do near extremity ; 4d. baeo of larger Bp. 

Fig. 5. Belodon ? priscus, anterior tooth ; 5a. poaterior view of an- 
other ; 5b. lateral view ot a posterior tooth ; 5c. edge of do. 

Fig. 6. Dwdon antiquua, upper jaw, front ; 6a. do. frour.below ; 6b.. 
lovfer jaw from ironn ; 6c. do. from above. 
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Prof. W, C. Keke, 

State Geologist of North Carolina : 

Sie: — T beg to Biibmit the following preliminary report on the mih-- 
erala fonnd in the State of North Carolina, The time allotted to tog tor 
the preparation of tlic same liaving been very short, and most of tho- 
principal localities of minerak being at present inaccessible, iny list neces- 
sarily must be very impeifect ; it shows, liowever, a variety ot highly 
interesting and commercially important minerals and ores^ which is- 
greater than that of any other State in the Union. It is to be hoped that 
ilie wisdom of yonr Legislature will order the continnation of the geolog- 
ical! BBfvey, which has already given sach important results to the Statey. 
and that a more liberal appropriation, naay, enable yon to continne the- 
work on. a larger scaler The material^- collected for the mineralogicali 
Beport can in the meantime be worked up, the vario«3 ores and minerals- 
be analysed andithe results be presented in a more finiebed shape. 

I am under obligations to several gentlemen for the- assistance whichi 
they have given in the preparation of the list of the North CaKolina min- 
erafe, especially to General Clfngman, of Asheville, Dr. ITirater, of Cot- 
tage Home, Lincoln county, Dr. Asbury, of Charlotte, Eev. G. I); Siuith> 
of Franklin, Macon county, and many others. Many promises ot' assia-^ 
tance have been madb, bnt, nnfortunately, nearly as many have been for^- 
gotten, and'it is to be hoped that those, who made them will iii the hiturei 
show a more lively interest in the work, which we are doing, by scndSiyjf 
to the Miiseum, at Ealeigh, everything in their immediate neighborhood, 
which which may be of interest, so that it can be described and preserved. 

Although it might have been more convenient to adopt in this prelimi- 
nary report another plan and to put the different ores of one motal under 
one head, etc., I preferred to giv-e at once a scientific arrangement, which 
must be the basis of a subsequent and fuller j-eport, and I have therefore 
selected " Dana's System of Mineralogy " as the best and most in use in 
this country and Europe. 
L Native Elements ; 

IT. Compounds :^the more negative element an element belonging 
to the Arsenic or Sulphur group ; 

1. Binary: Sulphids and Tellurids of. raetala of the snl'phnr 
and arsenic i^ronps; 
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2. Binary : Siilphids, ToUiiride, Arsenids, etc. ot metals of the 

gold, iron and tin groups ; 

3. Ternary : Siilpliarscnids, Snlpbantinionids and Sulphobis* 

muthids ; 

III. Compoiinde; — tlie more negative element an element of the gronp 

consisting of chlorine, bromine, iodine, fluorine and oxygen ; 
1. Chlorids, Broniids and lodida ; 

IV. Compounds: — the more negative element fluorine; 

1. Fluorids ; 
V. Componnde: — the more negative element oxygen; 

1. Binary: Oxides; 

2. Ternary : 1. Silicates ; 2. Colnmbates, Tentalates ; 3. 

Phosphates, Arsenates, Antimonates, Nitrates; 4. Borates; 
5. Tungstates. ilolybdates; 6. Sulphates, Cbromates, Tel- 
Inratcs ; 7. Carbonates ; S. Oxalates. 
VI, Organic Compounds. 

I. NATIVE ELEMENTS. 



'Gold ocenrs in numerous localities thronghout the State, generally in 
^uartzveins of tho ^neiasoid, granitic and dioritic rocks, also in those of 
the talcose, chloritic and argillaceous slates, and in beds of the slates them- 
selves, and in gra\e! deposits, the debris of the decomposed rocks and 
veins. The principal counties, in which it has been found in sufiiciant 
quantity for exploitation are : Franklin, N^sh, Guiltord, Davidson, Ran- 
dolph, Montgomery, Stanly, Union, Cabarrus, Rowan, Mecklenburg, Lia- 
coln, Gaston, Catawba, Caldwell, Bnrke, McDowell, Rutherford, Polk, 
Cleaveland, Cherokee, Jackson and Watauga. 

It is generally more or less alloyed with silver, varying from pare gold 
on the one side to pure silver on the other. It is associated with Hmonite 
and at a greater depth of the deposits with pyrite, chalcopyrite, gal- 
enite, zincblende. tetradymite, arsenopyrite, rarely with altaite and n^y- 
agite. Specimens of gold, remarkable for their size, have been found at 
the Keid Mine, in Cabarrus county, the Crumpp Mine and the Swift 
Island Mine in Montgomery county (at the latter place in plates covered 
with octahedral crystals) at the Cansler & Shuford Mine, in Gaston county, 
and the Little John Mine, in Caldwell county. Very beautiful arbores- 
cent gold has been obtained from the Shemwell vein in Rutherford 
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county. The variety, '^eleetmm," containing [from 3(5 to 40 per ct. of 
silver, iias been met with in octahedral crvstals at Ward's Mine in David- 
son county i also, in Union county, at the Pewter Mine, and associated 
with galenite and zincblende at the- Stowart and Lemmon Mines, and in 
the neighborhood ot Gold IlilL 

Accordinf* to Dr. Asbury, very interesting specimens have been found 
at Silver Hill, when the mine was first opened, consieting ot specimens 
of several inches in length, one end of which was pure gold, while the 
other was pure silver. ?Ione of them have been preserved. 

2. SlLTEE. 

This IB on tlio whole a rare mineral in North Carolina. It has been 
obtained in considerable quantities at Silver Hill, in its native state,. 
foliated and in plates in eenissito, also associated with argenfite, galenite, 
zincblende, in small lumps, and arborescent- and filifirm masses; it has- 
also been iound in small plates and reticulated masses, associated with 
tetrahedrite and zincblende, at the McMakin' Mine* in Cabarrus county ;, 
two specimens ot laminated silver have been observed by Dr. Asbury at 
the Asbury Mine in Gaaton county ; it has also been found by Hon. C. J.. 
Cowles, of the Charlotte Mint, associated with chalcoeite, at Gap Creek. 
Mine, Ashe county. 

3. Platincm. 

The occurrence ot grains- of platinum among the sands of goldwash- 
ings of Rutherford and Burke counties, was first brought to notice by 
General Clingman, who sent half a dozen grains from a mine, near Jeanes- 
town, to Prof. C. U. Shepard. It has also been found on Brown Moun- 
tain, in Burke, according to the information received from Mr. E. BisselL 
It is reported as having been tound near Biirnsville, Yancey county. 

4. Palladium. 

General Clingman sent a specimen to Prof. C. IT. Shepard, which came' 
probably from Bnrke or Rutherford county, which the latter pronounced 
" native palladium." 

5. CoPPEH. 

It has been found in small qnantitiea In several mines, principally near 
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36 Ari'KMiiix, 

the-surfaccjso in-Hiinutc distorted erjstals with limonitc at tho McCuUoli 
Mine, in Guilford coontj-, arborescent and in crystalline platce at the 
Union Copper Mine, in Cabarrus county, near Gold Ilill ; one lump ot 
copper, abeat two inches in size, niucli resembling tl.at from the Cliif 
Mine, Lake Superior, eaid to have been found in Stokca county, is in tlie 
Museum at Kaleigh ; it also o<;cnr8 in quartz and epidote-roek at Harris 
mountain, one-half mile cast of GiUis Mine, Person county. A very in- 
teresting association is that of native copper in quartz crystals from lower 
Mectlenbiirg coun^j-, as observed by Mr. E. Bissell. 

C. Ikcn. 

STo tcvrestrial tiatlve iron has been observed in North Carolina, but a 
great mnmbertff highly interesting meteoric masses have been found in 
the State; many ot them have been preserved through the industrious 
perseverance of General CHngman, and were described by Prol. Shepard. 
The meteorites fonnd were both irons and stones. They arc : 

1. The Asheville iron, described 183!) by Shepard, weight about thirty 
pounds; found six miles north of Asheville ; 

2. The Hominy Creek iron, near the base of Pisgah Mountain, ten 
miles west of Asheville ; also described by Shepard ; 

3. The Black Mountain iron, from the head ot the Swannanoa river, 
fifteen miles east of Asheviile ; described by Shepard ; 

3. The Guilford County iron, described by Shepard ; 

5. The Randoiph County iron, found 1S22, and described by Shepard ; 

G, The Caswell County iron, which fell January 7th, ISIO, and weighed 
three pounds ; described by Madison ; 

7. The Madison County iron, from Jewel Hill; described by J. L. 
Smith ; 

S. The Haywood County iron, which weii^hcd only 1-8 of an ounce ; 
described by Shepherd ; 

9. The Hockingham County iron, from Smith Mountain, where a 
farmer picked it up in 18fi6, on an old field, grown up with pines, bnt 
cultivated ten or fifteen years previously. It felt probably during the time 
in which the field was not in cultivation. A preliminary analysis, which 
I have made of this iron, leaves no doubt of its meteoric origin ; (in the 
Museum at Raleigh.) 

10. The Cabarrus County stoue ; dcscrihed by Shepard ; 

11. A peculiar substance, consisting principally of iron and silicon, eup* 
posed to be of meteoric origin, has been found near Rutliertordton. 
Shepard described it and called it " f'crrosilicinc." 
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T. Leab, 

A few small irregular lumps of what lias boen 'alleged to bo "native 
lead," were received ftom Messrs. Beelitler, of Morganton. They were 
said to have Ijcen dug up four miles north of Narganton, in mating a 
road near the Catawba river. 

8. Antiwont. 

A amar. piece of native antimony was received; from Dr. Hunter. It 
is quite pnre and free from ari^euic, but coated with a crust of antimonie 
oxide. From a small vein in Burke oounty. 



It is frequently met with in minute crystals in cellular quartz, tilling 
the cavities formerly occupied by pyrite, in Cabarruti, Mecklenburg, Gas 
ton, Caldwell and Stokes counties; ic also oecuvs diffused through the 
iiitersticcB ot a white qtiartzose sandrock in Lincoln county. 

10. Diamond. 

This rare gem lias been repeatedly found in North Carolina, and the 
following occurrences have been well established. In every instance it 
was found associated with gold and zircons, sometimes with monazite and 
other rare minerals in gravelbeds, resulting from gneissoid rocks, hot it 
lias never been observed in the North Carolina ita.eohtmite or any debris 
resulting from its disintegration. The first diamond was found in 1843 
by Dr. M. F Stepheoson, of Gainesville, Georgia, at the ford of Brindle- 
town creek. It was an octahedron, valued at about one hundred dollars. 
Another trom the same neighborhood came into possession ot Prof, 
yeatberetonehougb, while acting as United States Geologist. 

The third diamond, at Twitty's Mine, Kntherford county, was observed 
in 1846, by General Clingman in D. J. Twitty's collection, and has been 
described by Prof. Shepard.] [Its form is a distorted hexoctahedron, and 
its color yellowish. 

The fourth came fiom near Cottage Home, in Lincoln county, where it 
was discovered in the spring of 1S53, and was recognized by Dr. C. L. 
Hunter. It is greenish and in form similar to the last, but more elongated. 

A very beautiful diamond was found in the summer ot 1852 in Todd'i 
branch, Mecklenburg county. It was nearly of the first water and a per- 
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feet crystal. It was in possesGioii ot tlie late Dr. AndrewB, of Charlotte, 
Dr. Andrews intormed me that a very beantiful diamond of consid- 
erable size, like a email chinkapin, and of black color, bad been found at 
the same locality, by three persons, while washing for gold. In their 
ignorance, believing that it conld not be broken, they emaahed it to pieces. 
Dr. Andrews tested the hardness of a fragment, which scratched corrun 
dum with facility, proving it to be a diamond. A very beantilu! octahe- 
dral diamond ot first water has been toiind many years ago at the Portis' 
Mine, Franklin coonnty. There is a report that a second one has been 
fonnd at the same locality. 

11. GRAPniFE. 

Graphite has been found at nnmerons localities. It torme large beds in 
the gneissuid and micaceous schl^t^; sometiinca very niinnte scales arc 
disseminated thaough the micaceous rucks. In most places it is yet too 
impure and gritty, at others purer, and better varieties have been obtained. 
The largest beds occur in Wake county, others in Lincoln, Cleavelaud, 
Catawba, Alexander, Stokes, Surry, Wilkes, Person and Yancey counties. 

II. OOMPOUNDS. 

1. Sulphide and Tellurids of metals of the sulphur and arsenic groups. 

12. Bismuth I NiTE. 

In very minute crystals and specks in the cbloritie slate associated with 
gold, chalcopyrite and pyri:e at tlie Earnhardt vein ot Gold Hill, Eowan 
coitnty. 

13. Tetbadtmite, var 2. sulpiiukocb. 

This rare mineral has been found associated with gold in quartz at 
David Beck's Mine, five miles west of Silver Hill, in Davidson county ; 
also, in minute scales in Cabarrus county, at the PJiceniz Mine, Boger 
Mine, Cullen's Mine, at the Asbury vein, in Gaston county, at Capt. 
Mills' Mine,* in Burke county, and Capt. Kirksey's*, McDowell county, 

14. Molybdenite. 

In granite and qnartsveins, in line scales in the neighborhood of tbs 
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Pioneer Mills Mine, Cabarrus county; also, in Guilford county, tind in 
many places west of the Blue Ridge, 

2, iiulphids tko. of metals of the ii-on, gold and tin groups. 

15. Argbntitb. 

In small grains, associated with native silver, in the ores of Silver 
Hill, itavidson county, and the MtiMakin Mine*, in Cabarrus county, 
also in elates of Montgomery county. (Emmons.) 

H'. Galenttk. 

At Silver Hill sometimes in highly argentiforoiiB, crystalline blueisb 
grey masses, also coarsely and finely granular. In coarse grained masses 
at thti Hoover Mine and Boss Mine, in Davidion county, and the 
McMakin Mine, Cabarrus county, in small quantities at Miller's Mine, 
Baker Mine and Little John Mine, in Caldwell county, at Pax Hill, in 
Burke county, in Alexander county, at Cansler & Sbuford Mine, the 
Asbury Mine and King's Mountain Mine,* in Gaston county, highly 
auriferous and argentiterous galenite occurs at the Stewart Mine, Lem- 
mond Mine and Long Mine, in Union county; with copper ores it is 
fonnd at the Clegg's* and Williams' Mines, in Chatham county ; the 
Peach Bottom Mine,* in Alleghany county ; at Marshall, in Madison 
county, with gold at Murphy, Cherokee county. Specimens of tine 
grained galenite have also been obtained from Beech Mountain,* in Wa- 
tauga, and on Elk creek,* Wilkes county. 

17. Altaite. 

This exceedingly rare mineral occurs associated with gold, nagyagite, 
galenite, etc., at King's Mountain Mine,* Gaston county. 

18, BoKNriE OE VAH1EGA.TKD COPPER OEB. 

I have crystalline specimens of bornite from Guilford county, probably 
irora the Gardner Hill Mine ; it is of somewhat rare occurrence in North 
Carolina, but has been tbund with other copper ores at Clegg's Mine, in 
Chatham county, Marshall, in Madison county, Peach Bottom, Alle- 
ghany county, and the Gap Creek Mine, Wilkes county. 
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39. tfpHAr,T:BlTE OB ZlSCBLENDE. 

This mineral occurs in qnantitics sufficient for exploitation only at a 
few mines. Tlic principal localities are Silver Hill* and Silver Valley, 
in Davidson C(tnnt3', and the McMakin Mine,* in Cabarrus comity, where 
it 18 found associated with silver ores ; associated with gold ores at Stewart, 
Ijemmond, Long and Moore Mines, and rarely at the Union Mine, in 
Union county; in limestone at Dobson's Mine,* Cedar Cove, McDowell 
nounty, and in Macon county; in small quantities with other ores at 
King's Mountain Mine,'-* in Gaston county ; at Clayton, in Johnston 
eoanty, near Marshall, in Madison county, and on Uwharrie river, DaviJ- 
Bon county. 

UO. CaALCOCTIE. 

This ia aleo a copper ore, hut rarely met with in t!ie State. The mas- 
sive Tariety lias been found at the Ore Knob Mine, in Ashe county ; also, 
associated with bornite at Gap Creek Mine, Aslie county, the Waryhut* 
and Wolf Creek* Mines in Jackson county, the Gillie Mine* in Person 
county; also, at the Pioneer Mills Mine in Cabarrtis, and in Guillord 
county, aii a produ«t of the alteration of other topper ores, rarely with 
silver ore:i at Silver Hill, 

31, Pyrhhotite. 

Compact pyrrhotite is found at the bottom of the Asbury shaft in G»s- 
ton county, aleo associated with chalcopyrite at the Elk Knob Mine,* 
Ashe county. 

^3. Rhadbite. 

This mineral of meteoric origin has been observed in mtnate qnan- 
ratic prisms of great brilliancy in the meteoric iron of Smith's Moun- 
tain*, Rockingham county. 

23. Ptkitk. 

Pyrite is one of the most common minerals of !North Carolina, It is 
not only found in ghibular crystalline masses in many of the marlbeds of 
the eastern counties, but many of the geuissoid rocks and slates contain 
it m considerable quantities, and besides it is found in almost every mine 
ut the State, In the gold mines the associated pyrite is generally aurif- 
yroDs. Cubical crystals occur at Hickory, Catawba county, Asbury Mine, 
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Gaston county, Poapstone Quarry, twelve miles northeast of Statesville, 
Silver Ilill, Gold Hill jiud many ciilier loealilies. Comliinatimia of cubes 
and octahcdra are found at Clegg's Mine, Chatham county, and in Ihe 
Gniltord county guld and copper mines ; the pyritohedron, often in i-pin- 
liination MilJi ciiliica! and ocfrahedral planes, is found at the Stewart 
Mine, in Union county, Cambridge Mine, Giiilford^county, Long Creek 
Mine, Giiston fiinuty, ■ udetilj Mine, Mecklenburg county, etc. Large 
veins of compact pyritc occur in Gaslon connty. 

24. ClIALCiJl'YEITE. 

This is very ahnndant, and indeed is the only reliable copper ore of 
Xorth Carolina. It has been found in fine crystals at the Gardener Hill 
Mine, probably ako at other copper mines of Guilford county. It is the- 
ore of al! the guld mine?, which in depth change iiito copper mines in 
Guilford, '"abarrus iind Mcckleuliurg countiooj also at the Clegg's Mine* 
in Chatham county, the '"onrad Hill and Emmons Mine* in Davidson 
connty; Peach I'.ottum, Allcghani county; the copper mines of Macon* 
and Jackson* counties; at iriany other iocidities it is found assodnted 
with other ores. 

25. BAKNUiEDTITE. 

A peculiar and rich copper ore, first r.oliced on Daniel Earnhardt'* 
land, and then at the Pioneer Mills Mine in Cabarrns connty. It also- 
occurs at the Canibiiilge Mine, in Gnillbrd connty, and the Wilson Mine 
and the McGinn Mine, in Mecklenburg county. The true barnhardlite- 
contains forty-eight per cent, of copper ; there is another copper ore^ 
sometimes associated with it, which contains forty-eight per cent, of 
copper. It appears to be uniform and does not lopk*likc a mixture. It& 
true character is not yet established. 

26. M 



According to the infermation received from Dr. Asbury, of Char- 
lotte, this mineral occurs in Iredell county. 



It has been ohicrvcd by T'r. Asbury at the Asbury Mine, in Gaston 
county. 
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28. Arsknopykitk ok Mispickel. 

It occurs sparingiy in Norlli Cdro]iria,aiid has been oteerved in minute 
cryetalg, as^oci^tud witli ;:,'()!d ure», at thu Lenimund and Slowart Minee, 
Union comity, and at the Barringer Mine, in Cabarrns connly. It has 
been I'oiind by General Ciinginan, in Clcaveland county, and by Dr. 
AebHry, at Ore Knob Mine, in Ashe county, the Honeycutt vein at Gold 
Hill, and highly auriteroiis at the Atbury Mine, in Gaston cimnty. It 
also ofcurs near Cookti's Gap, Watanga county, in fine crystalline par- 
ticles, disseminated thruugh siliceons rock. 

29. TVAGYiCLTK. 

This exceedingly rare mineral, which heretofore has been known only 
from Transylvania, in Hungary, occurs sparingly in mirmte crvstals and 
t(.iiat«d particles at the King's Mountain Mine, where it is associated with 
aliaite, gold, etc. 

30. CuvELUTE. 

Kesulting trom the decomposition of cliaicopyrite and associated with 
ir, covellite occurs at several of the North CaroliQS copper mines, tor 
instance at the Phoanix Mine, etc , in Cabarrus county ; in fine scales at 
the Giilis Mine,* in Person county. 

3. Sul^harseniiJn, Salphantiinonids, etc. 

31. Pkoustite{?) 

Microscopic crystals of a bright aurora red color occur with talc, rho- 
doclirosite, etc. at the McMukin Mine. As they are rich in silver they 
are probably pronstite. 

32. AiKisrrE(?) 

A mineral, containing enlphnr, bismuth, lead and copper, and there- 
fore probably aikinite, has been observed in small particles in quartz asso- 
ciated with cliaicopyrite at Col. While's Mine, Cabarrus county. 
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33, Teteahedeite, 

Two rarieties of Tetrahedrite are found in Kortli Carolina, tlio Iiighly 
nrgentiferous {Freiberji;tto,) containing ten and a lialf per eont. of silver ; 
it is associated with silver, zinchlende, galenite, talc, inagneaitc, etc., at 
the McMakin Mine, Cabarrns county ; tim otiier, which contains little or 
no silver, at Qeorge Lndwick's Mine, in the same county. It is asso- 
ciated with elialcopyrite, acorodite, arpeiioeiderite etc. in a quartz vein. 
There ie probably an occasional small admixture of argentiferona tet- 
rahedrite with the minerals associated with the native silver of Silver 
Hill, as they give before the blowpipe incriistatioDB of antimony. 

III. COMPOUNDS OF CHLORINE, ETC. 

34. Halite or Common Salt. 

Found in the waters of the Atlantic Ocean, troin whicli it can be 
obtained by evaporation, and in wells an J springs at several points in 
the Triassic beds, e. g. in Chatham, Orange and liuckingUam. 

35. Cekaeoyrite. 

In some of the gold ores of Scott's Hill, in Borke county, silver is found 
after roasting; a specimen, which I had an opportunity to examine, 
makes It probable that the silver is present as ciilondc of silver or ccrar- 
pyrite. 

IV. FLUORINE COMPOUNDS. 

36. FLUORfTE. 

According to General Clingman, fluorite occurs at Prown Monntain, 
Burke connty, also in Watanga, and with harite beliiw Marshal, MadiBon 
eounty. 

37: Y-itrockrite(?) 

A few minute deep vjolet blue spots were observed in association with 
pyrochlore, black tourmaline, orthoclase, quartz, etc. at Ray's Mica 
Mine, Hurricane Mountain, Yancey connty. 
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V. OXYGEN COMPOUNDS. 



3S. Oci'itn-B. 



Cuprite or the red oxide of copper oooiira in some ot tlic copper mines 
near tbe eiirfucc. It is rarely found in smiiU crystals at Ciillcn's Mioo 
and upon native cupper at tlio Union Company Copper Mine, in C^ibar- 
rng eounty. It li<i3 also been observeJ at Clewg'« Mine. Ciiatham connty, 
at Silver IliU, at the Harris Mine, in Person connty, in Caldwell connty, 
and upon the gossan of the Waryhn^ Mine, .lackson county. At the Mc- 
■Ginn Mine, in Mecklcnburjj connty, and several of the (inilt'ord county 
■copper mines, cuprite in acicuiar and capillary ciyetals (socailcd ehaico- 
itritehite) was formerly found in beautiful specimens. 

39. Mrr.Aco.viTE. 

It is found occasionally as a black coating or a powder associaled with 
cuprite at tbe McGinn Mine, and witli zincblendo, etc., sparingly at Sil- 
ver Hill. 

40. CORUNUL'M. 

Several varieties of this mineial have Deea found in_North Carolina. 
It has lately been discovered near Franklin*, Macon county, where it 
occurs in the most beautifnl varieties and in very large masses. Some 
are red and semi-tranaparent, in small Iragments even 'transparent, and 
form a fair ruby, other specimens of gray and reddish curnndnm have 
disseminated through the mass tbe most beautifully colored azure bUie 
sapphire. Unfortunately the panicles of the red and the blue are too 
email to have any value as gems. The greater portion is found in gran- 
ular or cicavable masses, also in small crystals. A large mass vi dark 
blue corundum weighing nearly one hundred pounds, was found in the 
spring of 18^7 three miles below Marshall, in Madisun county, General 
Clingman's attention having been called to it, be searched for more and 
obtained in the summer of 1S4S a second piece ol about half the size. 
It has Utely been found in Jackson county* and in Yaticoy,* and Bun- 
combe,** in small red and white grains with gold in Rutherfird, Mc- 
Dowell and Burke counties. A blneish variety, sometimes in crystals, 
partly altered into margarite, occurs at Crowdcr's* and Clubb Moun- 
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tain, and & reddish variety ia Polk county ; it is associated with cyanite in 
Wilkes county. The granular variety, "Emery," has been iound at 
Crowder's Mountain, and lately in the titanifereus iron ore belt, near 
Friendship, in Guiltord county. 

41. Hematite. 

Ked oxide of iron or hematite is one of the most important iron ores of 
North Carolina. The compact ore, sometimes more or less mixed with 
the specular variety, forms large beds in Chatham county, at Evans' and 
Kelley's ore beds, Ore Hill,* etc. ; also, in Moore county,* twelve miles 
east of Carthage, and in Orange county, at Chapel Hill,* extending north- 
east towards Eed Mountain. Foliated and mieaceons hematite occurs at 
Buckhom,* Ore Hill,* seven miles wMt of Lockville, in Chatham 
county, Snow creek, Stokes* county, near Gudger's, nine miles below 
Marshall, on the French Broad river. A very fine variety of slaty hem- 
atite with crystals ot magnetite is found at Cooke's Gap, Watauga county. 
Other localities are i Smith's river,* two miles east of Morehead's factory, 
in Rockingham county ; a granular variety one mile east of Gaston ;* at 
House's mill, Oabarnis county ; at Hickory,* Catawba county,* in Lin- 
coln,* Gaston* and Mecklenburg counties, etc. The ochreous variety 
has been observed in Buncombe county,* tour to five miles west of Ashe- 
ville, at Valley Town* and on Peachtree creek, Cherokee county. 

42. MsNAaCAinTE. 

Many of the titaniferons iron ores are mixtures of tri» magnetite and 
menaccanite, others belong to this species and others again are really 
magnetites, in which a portion of the iron is replaced by titanium. Our 
present knowledge ot these ores is too limited to put all the varietiea, 
occurring in the State, with certainty at the place where they belong. 
Those iVom the following localities, appear to belong under this head : 
Big Laurel, in Madison county, on Ivy, Yancey county, Crab Orchard, 
Cane Creek,* and Flat Rock, in Mitchell county, Old Harris Mine, twelve 
miles southeast of Charlotte, south end of Crowder's Mountain, Yadkin 
river, near Patterson, in Caldwell county,* and the neighborhood oi 
Raleigh. Iserite is frequent in the gold sands of Ratherford, Barke,. and 
McDowell counties, etc. 



,. by Google 



66 APrEsiiix. 

43. Gadmite. 

OabDite, or AntomoHte, is mentioned by General Clingman as occnr- 
ring ill Clcaveland county. 

44. Magsetitk. 

This is tlie moat abundant and most valuable iroa ore in North Garo* 
lina. It occurs iu email octaliedral cryetals in the slates at Fisher's Peak* 
and Chestnnt Mountain* in Surry conntv, also at Bull's Head, in Alle 
ghany county, in qiiartzoee aand rock at Cooke's Gap,* Watauga county, 
at Capp's Hill, in Mecklenbnrg county, and Fisher Hill, in Guilford. 
It occurs in its granular variety, mixed with muacovite, manganifenius 
garnet, etc. at Buckhorn,* in Chatham county, and mixed with menacca- 
nite and occasionally with corundum, in a Buecession of beds, passing 
through the gneissoid rocka of Davidson, Guilford, Forsytho and Rock- 
ingham counties*. There appear to be several isolated outcrops north- 
west of this band and belweeen it and the Dan river, and also in Ban- 
dolph and Montgomery counties. A band of granular magnetite, free 
from titanic acid, mixed with actinolite, tremnlite and a little epidote, 
passes from near Danbury,* in Stokes county, and also from Snrry county, 
through Yadkin,* Forsjthe, Davie, Lincoln, and Gaston counties.* It 
contains some ot the most valuable ore beds. It is also found in large 
beds near Newton, In Catawba county,* also in Mecklenburg and Cabar- 
rus counties. Some very valuable ore beds of crystalline magnetite occur 
in Mitchell county, the most extensive probably at Cranberry.* A bed 
of granular ore, similar to the ores of Surry county, is worked at the 
uortii fork ot New river, near the mouth of Hilton creek,* iu Ashe 
county. There are ijeveral other localities, trom which I have seen mag- 
netite, but they are of less importance than those enumerated. 

45. Cheomite. 

Occurs ill tlie chrysolite beds, which form lenticular masses in the 
hornblende slates, etc., in minute octahedral crystals and granular 
masses near Franklin,* in Macon nounty, Webster, in Jackson conntj, 
Mining creek,* near Hampton's, in Yancey county, iu small quantities 
near Bakersville,* Mitchell county, and on South Toe river,* and on 
Eich Mountain,* Watfinga county. Where it is found in abundance, it 
may become a valuable ore, when it can be brought to market. A 



,. by Google 



small ndmixtiire of oliromito U found in the titaniterous inagDetito belt 
of Gtiilford, Rockingham, etc., counties. 

40. Chey30bekyl(!). 

Observed in greenish yellow rhombic, striated crystals between mas- 
covite, St Ti&y's Mica Mine, Hurricane Monntain, Yancey county. 

47. EUTILE. 

In beantitul crystals at Crowder's and Clnbb Mountains, (^aston county ; 
also granular at the same localities ; in acicular crystals, sometimr^s over 
one inch in length, near Beattie'a Ford, Mecklenbiirtf county; in long 
ciystals in quartz on a hill near Buckhorn Falls,* in Chatham county ; in 
needles in amethyst at the head of Honey ereelc, in Wilkes county, as 
observed by Mr. Cowles, of the Charlotte Mint, also in Mitchell county,* 
Rutherford county, and Burke county. 

48. Brookite. 

According to General Clingman and Professor Shepard, found in the 
gold sands of Rutherford and Burko counties. 

49. PYROr-USFTE. 

It is found near Mnrphy,* Cherokee county, then two miles north of 
Hickory, Catawba county, and with silver ores, at the McMakin Mine, 
Cabarrus county, also in fine crystalline masses at Beck's ore bank, ihree 
miles from Ellison's ore bank, also near Danbury,* in '^tnkes county, and 
near Webster,* in Jackson county. No large deposits have yet been dis- 
covered in North Carolina. 

50. DiSAPOKE. 

General Clingman observed this rare mineral associated with blue 
corundum trom near Marshall, Madison county. I have not been able to 
distinguish it with certainty from any ot the other corundum localities. 

51, GOETHITE AND LraONITE. 

I put these two species of hydrated seaquiozide of iron together, as I 



.y Google 



AFPEHDIX. 



IiAve had do time yet to examine the various epecimens, in the mnsenm, 
in order to ascertain to which tliey belong. Large beds of hydrated 
sesqnioxido of iron are found at Oro Hill,* in Chatham connty, on the 
High Shoale,* in Gaston county, in Lincoln and Catawba counties, and 
near Mnrphy,* in Cherokee county. Brown hematites accompany in 
small quantities many of the magnetite and hematite beds, and form the 
upper part ot many ot the gold and copper mines; they are olten the 
result of the alteration of siderite and pyrite, and show frequently the 
form of the original mineral, for instance, at Conrad IliJJ, in Davidson 
connty, Cabamie county, Guilford county, Gaston county, etc. 

f>2. PsiLOMBLANE. 

It U often an associate of gold and iron ores in coatings of the quartz 
at Scot's Hill, Burke county, together with pyrolnsite at Beck's ore bank, 
on the High Shoals, Gaston county, and in botryoidal masses in a vein, 
said to be four feet wide, near Lenoir, in Caldwell county,* and iu 
Chatham.* In Gaston county, at the Long Creek Mine, on Cross Moun- 
tain, Ormond Ore Bank, etc., a variety occurs, which contains a small 
quantity of cobalt and nickel. 

53. W.\D. 

There is often an imperceptible change from pyrolnsite into psilome- 
lano and wad, that without analysis it is often difficult to know to which 
a specimen may belong. The earthy varieties are generally called wad. 
A brownish, black earthy wad occurs near Murphy,* Cherokee county, 
also near Franklin,* in Macon county, and Webster,* in Jackson county. 

54. Senarmontitk or Valentinfte. 

The incrustation of the native antimony of Burke county, which does 
not show any crystalline planes, belongs to either one or the other of 

these species. 

55. ElSMITE. 

An earthy greenish yellow and straw yellow mineral has been observed 
at the King's Mountain Mine and the Asbnry vein, in Gaston county. It 
is probably Bismite. 
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56. MOLTBDITE. 

Found nseoeialcd with molybdenite as a yellow eartliy powder, near 
Pioneer Mills, Cabarrus county. 

57. Quartz. 

Ab a constituent of most of the rocks of North Carolina and the 
gangne oi ahnost every vein, it occurs nearly everywhere throughout the 
State. Several of its varieties are quite interesting. Good apiecimens of 
Rock crystal have been found in Rutherford county,* also near Hickory,* 
in Caldwell county, near Morganton, in Burke county, Alexander county,* 
Mountain Mine,* in Cleaveland county, at Hampton's,* Mining creek, 
Yancey county, Stokesbnrg,* in Stokos county. Rich Mountain, head ot 
Cove creek, in Guilford and Wilkes counties ; Radiated quarts occurs at 
Dilaha3''8 Gold Mfne,* in Person county; very fine crystals and clusters 
of crystals of Amethyat of good violet and pink, but mostly of a dark 
bmoky coloi, at Eandleinan's, Lincoln county, also at the lead mine, in 
Alexander county,* at Hickory,* in Catawba, and in Rutherford, Chat- 
ham* and Wake* counties ;* amethyst, with inclosed rntile, at the head 
of Honey creek, in Wilkes county. I have found Rose quarts near Con- 
cord, in Cabarrus county ; Smolcy quarts is found three miles from Tay- 
lorsville,* in Alexander county, and at the mouth of Beaver Dam creek ; 
MUky quartz, at the forks of the Laurel, Madison county, and at War 
Hill,* fciopry county ; Opalescent quartz, at Han river, in Stokes connty ; 
Quarts pseudomorpJioug. after caleite, both crystallized and fibrous, i& 
foundtwoorthreemilesuorthwestof Kutheifordton, in Rutherford county^ 
the tragment often containing water inclosed. Similar pseudomorpba 
occur in Alexander county.* Chalcedong has been found at.Franklin,* 
in Macon countj', in Jackson county, near Webster,* at Hampton's,* 
Mining creek, in Yancey county, and at Martin's lime quarries,* in Stokes 
county. Ilornstone is found at the same locality ;* also, near Asheville, 
in Bnneombe county, and in Madison county. Jtacolumite or flexible 
sandstone forms a stratum in the quartzite at Linville,* Burke conntj, 
Sauratown Mountains,* in Stokes county, and Bending Rock MoDntain,*' 
in Wilkes county. Fossil wood is abundant near Germanton,* in Stokes 
county, near Cheek's creek,* in Montgomery county, and in the marl beds 
near Goldsbcro',* and in Johnston* county, etc. 
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58. Opal. 

3, Ternary Oxygen Compoumii'. 

1, 'Stllealfi'. A. Anhyilroui SUhcates. 

59. Enbtatite. 

In coarflely granular masses with chrysolite, at Webster, Jackson connty, 
also ill small crystalliue particles, disseminated through chrysolite, at 
Hampton's, Mining Creek, Yancey county, and two and a half miles south 
of Eflkersville, in Mitchell county. 

60. Pykoxkne, 

Black and brownish black, cleaveable inasGcs, with mftgnetite, at Cran- 
berrj',* Mitohell connty ; green coecolite, in calcitc, two or three miles 
from the mouth ol Bear creek*, and in marble, at Walnut creek,* one 
mile from French Broad river, Madison connty, 

61. Ami'hibole. 

Amphibole is represented in North Carolina hy numerous varieties. 
We find white and gray tremolite, associated with tale, at Marble creek* 
and Mnrphy,* Cherokee county, also oo the Tennessee creek,* Jackson 
connty, in talc and chrysolite, at Webster,* Jackson county, the White- 
side Mountains,* Sugartown,* eight and a halt miles Irom Franklin, Ma- 
con county, two and a halt miles south ot Bakersvillo,* in Mitchell 
county, and at Hampton's, Mining Creek*, Yancey county, on Toe river,* 
gap ot Black Mountain, and the southeast elope of the Three top Moun- 
tain,* in Ashe connty ; grey and brownish grammatiie occurs near the 
Tennessee creek* ; actinolite has been observed at Shooting creek,* Clay 
county, Swanitanoa river,* nfiar Asheville, and with chrysolite at Web- 
ster,* Jackson county, Hampton's, Mining Creek,* in Yancey county, two 
and a half miles south of Baliersvilie,* Mitchell county, in talcose rocks, 
near Tennessee creek,* on the east fork of Tuckasege, one and a halt 
miles from its mouth. Rich Moontaiu,* Watanga, Franklin,* in Macon 
county, at Bolejaek's Limestone Quarry,* in Stokes county, at Rogers' 
Ore Bank,* near Danbury, in Stokes county, and Ellison's in Graeton 
county. Asbestos has been found at Webster,* on Sugartown creek,* near 
Franklin, at the Nant«haleh river,* in Macon co4inty, the Brushy Monn 
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taine, in Willccs cowntv, at Hampfon's,^ Mining Creek, in Yancey connty, 
BiiclmnanV* and Ciino Creek, ■■•' near Bakcrsvilie, in Mitchell county. 
Slach and greenish Narl: hornhlende is abitndant tlirungliont the State in 
the hornblcnke elates, hornWeiide rack, evenite and dioritc. It l»«s been 
found in rather Iarj!;e cleavaf;t! pieces, twenty-three miles below Franklin,* 
on the Swannanoa river,* near Asheville, at the Cullowhee* and Savan- 
nah Mines,* in Jacksun county, at Jarrett's,* on the Nantehaleh, at Pole- 
■cat creek, and near Grcenslwro', in Guilford county. 

02. Beeyi.. 

In Bix-sided prisma, Eometimcs doubly terminated, from about hall an 
inch to four inches in thickness, and Irom one to six inches in length. 
Their color ie yeilowiah and blueieh green, small pieces oi the latter color 
are Bometimea transparent, and might be cut tor gems (aquamarine ;) aaso- 
<!iated with orthoclase, muecovite, tonrmaline, etc, at Kay'e Mine,* on 
Hurricane Mountain, Yancey county ; one imporfert yellowish green 
cryatal, of about one and a half inches in length, has been found at 
Buchanan's* Mica Mine, thi'ee and a half miles east of Bakcraville, in 
Mitchell county ; one bineish green crystal, implanted in quartz, has been 
found at Captain Mills' gold mine,* in Burke county. 

63. 1 CBBYaoLrrE. 

This ia one of the most interesting minerals ot North Carolina, where 
it forms large beds between the hornblende and granitic rocks. It is gen- 
«rally oi a yellowish green color, but also greenish white, grey and 
brownish green, mostly finely granular, rarely foliated, occasionally in 
larger grains. Associated wish chromite, enstatite, actinolite, tremolite, 
asbestos, talc, chromite, and rarely with corundum, near Frankhn,* Ma- 
con county, Webster,* in Jackson county, Hampton's,* Mining Creek, in 
Tancey county, two and a half miles south ot Bakersville,* in Mitchell 
county, Shooting Creek*, Clay connty, Sonth Toe River,* seven miles 
from Burnsville, and at Rich Mountain, Watauga* county. 

C4. Gaenet. 

Widely distributed through the State, and a constant constituent ot many 
ot the mica and bornblenie slates, in which it occurs in minnte dodecahe- 
drsl and trapezohedral crystals of a brownish or brownish red color ; it 
also occurs in many ot the talcose and chloritic slates ; larger trapezohedral 
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crjsUls of a brownish red color are frequently met with in tbo mica 
minee of Milcliell* and Yanc y* connlies ; imperfect dodecaliedral crys- 
tals at Weaver's*, Jeanestown, Hutherturd county, and in taleose elate, 
in Rockingham* and Cherokee* counties. The most beautifnl and perfect 
crystals are largo trapezohedra, of a brownish red color, from Bnrke, Cald- 
well and Catawba* counties. Some of these are transparent and, when 
cut, show a peculiar play of colors. Large crystals and crystalline masses 
of a reddish brown garnet, are found near Franklin,* Macon county,and 
on Too river. Mitchell county. Pyrope, of good color, has been observed 
in the sands from gold washings in Burke* and McDowell counties. The 
massive maganese garnet is abundant at Jeanestown,* Ruthertord county, 
8t Backborn,* Chatham countr, near Moore's* Mills, Stokes county,. near 
Gold Hill, in Cabarrus county, near Brevard's Forge, one and a half miles 
from the Vesuvius Furnace,* and near Uacpelah Cburcli, Lincoln county,. 
□ear High Shoals, Gaston county, and near Madison,* Kockingham 
county. 

C5. ZtECON. 

Abundant with the gold sands of Burke,* McDowell,* Eutherford, 
Caldwell,* Mecklenburg, and other counties, in very minute yellowish 
brown and brownish white, sometimes amethystine, pink and blue crystals- 
with many planes ; large greyish brown crystals oi zircons are found so. 
abundant on the south side of the Blue Ridge, near Green river,* that 
General Clingman easily obtained, in a few weeks, in 1869, one thousand 
pounds oi crystals. It ia rarely lound associated with chrysoberyl,* at 
Ilay's Mine, Hurricane Mountain, Yancey county. 

66. Vesuvianite. 

&. mineral, resembling vesuvianite, occurs in brownish' green indistinclr 
crystalline masses, intermixed with quartz, and associated with reddish 
brown garnet, in Macon county. 

67. Epidote. 

Epidotc is found abundantly in North Carolina, although line crystals 
are exceedingly rare. The finest specimen, which I have seen, is acrystal, 
in ray cabinet, from the gold washings of Rutherford county ; it is 
strongly pleochroic, like the so-called " Puschkinitef" from the anriferoua 
sands of Katharineberg, in theUralMountains. Y'eUowisb andbrownieb. 
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^cen crystaliine masses, sometimes with iadistiQct crystals, have been 
found near White's Mil!,* Gaston county, and near Franklin, Macon 
county. Epidote of olive green or greyish and brownish ^^en color 
ocunra jnasfiivc as a frequent admixture of hornblende plate, or diorite, 
sometimes forming pure masses of epidositc. It has been met with in 
many ot tho magnetic iron ore beds. 

63. Zoibite{?) 

About half a mile southwest of Silver Hill. About twenty-one years 
ago a greyish white toliated and columnar mineral was founcI,'wbeD 
searching for the continuation of the vein, which had the appearaTice ot 
zoiaite. No further examination was made, and there is now pj-obablj 
no specimen preserved. 

69. Phlooopite. 

Small brownish scales of it have been found in the granular limestone 
oi Boiejack's quarry,* near Gennanton, and at Martin's quary* on Snow 
creek, Stokes county, on Walnut creek,* one mile trom the French Broad 
river, on Valley river, in Cherokee county, and at Judge Pearson's.* ne&r 
the Yadkin river. 

70. Biomx. 

Biotito is a constitnent of many of the graaites, gnofsBee and mtm- 
sehists of North Carolina. It is found only in email black or brownieb 
black plates or scales. The localitiee are too numerous for mentiooing 
any particular one, as no fine specimens bare as yet been observed. 

71. Mdscovitb. 

The mica of the gneiss and micaschiat is mostly mueoovite, bence it h 
one of tlie commonest minerals ot North Carolina. In a fe« localities It 
is found in beautiful crystals, lor instance, with magnetite, at Bnckhorn,* 
in Chatham county, with quartu, at Hickory,* Catawbft connty, and with 
pyrite, in Stokes county. Sinoe the year 1S67, it has been mined in 
many places and has been obtained in large plates, at times over three 
feet in diameter, generally of a brownish color, or in crystalline masses 
or SQ>all crystals, associated with grey granular quartz, ortboclase, etc.,. in 
several localities in Mitchell,* Yancey*, Burke, Caldwell, (Jatawba, Lin- 
coln and Cleavetand counties. 
10 
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72. Lepidolite. 



This miDcral ie mentioDed by Emmons as occurring in the graniies of 
Oaetou, Lincoln and Catawba connties. There is a pink colored, some- 
what Bcalj mineral found associated with ortlioctase, etc., at Ray's Mine,* 
on Hurricane Mountain, Tancey connty, which may be lepidolite. It 
lias not yet been analyzed. 

73. Labrauoihte. 

It has been found in grey granular cicavable masses, but only at a few 
localities. Near the road, six miles north of Burnsville,* it is associated 
with mica, garnet, ote., as one ot the coDstituents ot a stratified rock ; it 
occurs in diorite, near the Tuckasegee ford,* half a mile from the Catawba 
river, on the road to Charlotte, also at Shiloh church,* in Person county. 
The latter locality furnishes specimens, which show slightly the play of 
bhieish colors, 

74, Al.iHTK, 

Small white granular cleavable, also compact masses have been tonnd 
at the Steel Mine, Montgomery county, associated witli prochlorite, blende, 
galenite, gold, etc. Some of the granite rocks, three miles west of Leas- 
burg,* Caswell county, contain small grains of a triclinic feldspar, which 
may be albite. It is a rare mineral in J^orth Carolina, 

75. Oktiioclash;. 

This is the most widely distributed minerals in the State, forming an 
essential constituent of all the granite, gneiss, etc. It is found in beau- 
tiful crystals in a band of porphyritic granite, ntar Salisbury,* Rowan 
county, the High Shoals, "White's Mill,* in Gaeton county, and on Hitch- 
cock creek,* and elsewhere in Richmond county, also in the "Chesterlite" 
form at Silver Hill, associated with pyromorphite' and qnartz. Large 
lamellar masses of a white, greyish or reddish color, occur at Ray's Mine,* 
Yancey county, at Flat Rock,* Blalock's,* and near Bakersville,* in 
Mitchell county, also in Caldwell* county, at Hampton's,* Mining Creek, 
near Eurnsvillc, Sugartown* Turnpike, ten miles from Franklin and the 
Whiteside* Mountains, and on French Broad river, in Madison county. 
The peculiar compact variety of orthoclase, which is spotted with 
liyd rated sesqnioxidc ot manganese, the so-called "leopardite," is found 
near Charlotte, Mecklenburg* county, and also in (iaston county. 
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7C, TOURMAI.TNE. ■ 

The ton filial in ec, found in many localities in North Carolina, are mostly 
llie black varieties. Crystals of from one to two inches in size, have been 
found near Mountain Mine,* Cleaveland county, a£ Hanging Dog creek,* 
in Cherokee, in Rnthert'ord county, Mecklenburg- county. In slender 
black crystals, often radiating, and of needle-like shape, frequently flat- 
tened between the plates of inuscovite; it is found at Ray's Mine,* near 
Burnsville, where also a greenish and yellowish green, fibrous and finely 
columnar variety ocenre. It is frequently and in large masses associated 
Avith the corundum of Franklin, in Macon county. A large outcrop of 
fibrous and granular tourmaline, with quartz, is found about two hundred 
yards northeast of the Ellison Mine,* on the High Shoal property, in 
Gaston county, and a peculiar finely striated variety, with quartz, at Clubb 
Mountain ; similar finely fibrous wood-like masses occur at Leasburg,* 
Caawellcounty, and in Wake.* It has also been observed in the gold 
sands from Burke* eonnty. Tourmaline rock and slate has been noticed 
at Kernersville,* Guilford county, at Bee Rock.* head of Turkey creek, 
in McDowell county, and at Jeanstown,* Rutherford county. 

77. CVASITE. 

This is one of the characteristic accessories in many of the mica and 
hornblende schists of Macon,* Yancey,* Mitchell,* Caldwell,* Catawba,* 
Gaston* and other counties, and is generally of a greyish white or grey 
color, and in imperfect crystals. line crystals occur at Clubb Mountain; 
coarsely bladed masses of a blue and greenish blue color at Swannanoa 
Gap,* also near Ray's Mica Mine,* Yancey county ; in Wilkes* eonnty, 
in Stokes county,* si.x miles east of Danbury, at Davidson College,* in 
Mecklenburg county, at Crowder's Mountain,* in Gaston county. A 
greyish white, radiating cj-anite is found at Ararat river,* four miles south- 
east of Mount Airy, in Surry county, and a white cyanite at the foot of 
Barnett's Monntain,-" in Person county. 

7S. Topaz. 

Topaz is reported as occurring at Crowder's Mountain, but it is very 
doubtful ; crystals from there, which were considered topaz, were cyanite. 
The variety, pycnite, occurs in finely columnar aggregations of a yel- 
lowish and brownish yellow color, associated with garnets, near White'i 
Mill,* Oaston county. 
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79. Enclasb. 



Geaeral Clingman mentions a very bandGomo ct7eta1 of tliia rare min- 
eral trotn- the gold mine of the late Morril Milh, in the eaatorii part of 
Polk connfy. 

80. TrTAKITK. 

General Cliugman montiong titanite, or sphene, as occurring in Bun- 
combe county. I have observed it at Morganton Springe* in minute 
brown crystals, in hornblende slate and in granite at White's Mills,* in 
Gaston coonty, and at Rogers' Ore Bant, near Dan bury, in Stokes county. 
To this species probably belong two of Prof. Shepard's very doubtful 
species, the Xanthitane, from Green river, in Henderson county, and the 
PyroTnelane, from the gold washings ot McDowell county- 
Si. SrAiTBOLmc. 

Very large, brownish red crystals, from two and a half to three inches 
in length, and one to one and a half inches wide, single tndividnals as 
well as twins, at the Parker Mine,* in Cherokee county. There are 
many other localities in Cherokee and Macon ccunties, where it occnra 
Abnndantly in argillaceous and talcose slates. 

B. Hydrous Silicates. 

82. Cbktsocolla. 

Inferior specimane, generally much mixed with other copper ores, have 
been observed at the copper mines, for instance, at the Gardner Hill and 
Cambridge Mines, in Guilford county, the Pioneer Mills, in Cabarrus 
county, the Hopewell,* in Mecklenburg county, the Clegg's* Mine, in 
Chatham county, the Gap Creek Mine,* in Watauga, and many others. 

63, Calamine. 

The only specimen of calamine, which I have observed, came trom 
Silver Hill, Davidsan county, where it occurs sparingly as an incrnstation 
of fibrous and radiating structure upon argentiferous galenite. 
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84. Tir-c. 

Foliated talc, of a whifo or greenish white color, is fonnd in many of 
the chrjBolite bedn, west ot the Blue Ridge, at Shooting Creek,* Clay 
county, Franklin,* Macon connty, Webster,* Jackson county, Hamp- 
ton's,* Mining Creek, Yancey county, Bakorsvilie,* Mitchell county, and 
other localities ;* in sheets ot three qnarters to one inch in thickness and 
of a somewhat co'nninar struetnre, near Pilot Monntain, Surry connty ; 
fibrous talc, with eilky lustre, and ot a whi^A or green color, also com- 
pact, crystalline white talc, with a splintery structnro on Valley river,* 
Cherokee connty,and also in Macon* conniy. Talc slate and coarse soap- 
stone is found in many localities throughout the State. 

85. PyROPHYLLlTE. 

Id white, yellowish, greenish and brownish white, stellate aggregations, 
fibrous and radiated masses at Cotton Stone Mountain,* Montgomery 
connty. Pilot Knob,* Randolph county, Hillsboro',* Orange county, 
Crowder's* and Clubb Mountains, in Gaston county, and on Linville 
Mountain,* McDowell county. The slaty variety forms large beds ot 
yellowish white or greenish color in Chatham* and Moore* counties. 

86. Stilpmomelane (?) 

A mineral, similar to Stilpnomelane has been found in compact 
greenish black masses at the Cosby Mine, Cabarrus county. 



The gr^en grains, icrining one of the cunstituenta of the many so- 
called marl beds, in the eastern part of the State, arc glaucunite. 

88. Seepentink. 

The massive are fonnd in many localities. The best appears to come 
from the neighborhood of Patterson, Caldwell county. It has a dark, 
greenish black color, and contains line veins of the yellowish green 
fibrous and silky chrysotUe, and admits ot a fine polish ; greenish grey 
massive serpentine, also with seams of greenish and greyish white chryso- 
tile is found at the Baker Mine, in Caldwell county, at which place is 
also fonnd the variety picroliU. Dark green serpentine hae been 
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observed in the neighborhood of Ashevillc,* in Forsythe,* and Watc 
connlicp. A greyish or yellowish green serpentine occurs in the chryso- 
lite bede of Macon,* Jackson,* Tanccy * Mitchell* and other counties j it 
results from the dccoinpositiun ot the clirysolite. 

SO, Dkweylite, 

This mineral is found in all tlie chrysolite beds ot the Western emmtiesy 
in which yellowish and greenish masses, in their veins or seams, throngh 
ihe decomposed rocks. 

90. Kaolinite, , 

Snow white knollne is found as the result of the decompositiort of 
orthoclaso at Blalock's Mica Mine,* near Toe river, also near Bakerstille,* 
in Mitchell county; in small quantities at Ray's Mine,* in Yancey coQirty; 
good qualities are found six or seven miles from Newton,* Catawba 
county, also in Lincoln, Burke,* Maccn and other counties. Clay for 
firebricks ana earthenware in many localities throughout tho State. 

91. Damoukite. 

Very fine white and yellowish whife pearly scales arefaund with tho 
cyanitc at Crowder's Mountain, which are probably damonrite. 

92. PEKraiTK. 

The variety Ivacmniererite, in violet and peach-blossom red scales, id 
associated with chrotiiite at I'Vanklin, Webster,* Hampton's,* Mining 
Creek, Rich Mountain,* Watauga county, etc. ; three-sided and six-sided 
plated crystals of a dark, greenish and purplish color, associated with 
talc, etc., in the chrysolite beds at the same localities ;* also, at Bakers- 
ville,* Mitchell county. 

93. PEociiLoiirrE (asd Chi.okite.) 

Fine grained scaly prochlorite, ot a dark, green color; is found asso- 
ciated with an albitic rock, from tlie alteracion of which it has resulted, 
at the Steele Mine, Montgomery county; toliated chlorite is a frequent 
associate of the other species in the Western chrysolite beds; chhjrite in 
«calefi and scaly aggregations is found in many of tlie gold and copper 
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mines In tlio State, and cliloritic elate at many localities dironglioiit tho- 
whole ulatc belt. 

94. CoBl'SDulMMLITIi;, 

Probably the greater portion of the dark grecr foliated mineral, which, 
is associated with the eoriindnm, frora Mudiaon, Macon and Buncombe- 
counties, belong to these species. 

(Tliese greenish, chloritic minerals, fonnd in the State, viz: Penninite,, 
Hipidolite, ProchJorite, Coniodophilite, etc., reqnire fuller investigation.. 
before in all cases llieir true character and place in tho system can be 
decided.) 

95 CiiL0ErroiD(?) 

Small scales of a greenish black mineral are disseminated thronglr 
the slaty pyrophyllitc. trom Evans' Mill,*-" in Chatham county, which 
Jippcar to belong to this species. , 

9fi. Makgakfte, 

In small foliated masses of silver white color and pearly Instre, some ot" 
the folia showing planes of crystals, associated with tho" corundum at 
Conindnni Hill,* near Franklin, also about eight miles from Franklin, 
with pink corundum. It has also been observed with the blue cornndtim 
from Madison county. In small scaly aggregations, with the cornnduin 
of Crowder's* and Clnbb Mountains, where it also occurs cryptocrjstal- 
line and in psendomorphs after cornndnm. 

2, Columhates, Etc. 

97. PrRicfltOEE, 

MicrosTOpic hrownisli yellow or honey yellow grains and crystals, whicN 
appear to be octahedra, with dodecahedrnl planes, are assiKjiated witJi 
orthoclase, tourmaline, etc., at Bay's Mica Mine,* on Hutrtcane Moun- 
tain, Yancey county, 

98. COLUMBITE. 

This mineral also occurs at Biy's Mica Mine* in imperfect crystals 
and grains, associated with garnet, beryl, etc., in orthoclase and mHBco- 
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vite. The few crystals, whirli have been found, were no* perfect enmiirli 
for mcaemement, bnt their appenrance and aesodation leave very little- 
doubt that they are columbitc. General Clingiiiiau reports thia mineral as- 
king found in the eoil of several localities. 

y9, YTTKOTANTALrrE. 

According to General Clinginan, grains of this mineral' have been 
iound in several loealitiee. 

100. SABUxsxm. 

Grains of it have been observed in several cuuniies, as stated by Geu. 
Clingman. 

101. RtJTItSRFi:»DlTE. 

Id crystals and grains, associated witli riitilc, brootitcr sircon, mona- 
«ite, etc., in tlie gold mines of Rutiierford and Buike counties. 

3. Phosphates, Arsenates, M<x 

102. Xenotime. 

In minnte crystals, in the sands, from, gold washings in McDowell,. 
Burke and Rutherford counties. 

103. Apatite. 

This is a rather rare mineral in this State. I have ooserved it in' 
imperfect crystals of a greyisli and reddish green color in orthoclase, etc., 
at Ray's Mine,* Hurricane Mountain, Yancey county, and in small granu- 
lar patches of a greenish color, in granite, found three miles south of the 
Bine Ridge,* sixteen to seventeen miles from Jefierson, on the road to. 
Wilkesboro'. 

104. pYKOMOKPHrrE. 

This is one ot the most beftfififul minerals found in North Carolina,, 
and formerly has been quite sbimdant at the Silver Hill Mine, which 
furnished very handsome specimens of hexagonal prisma and crystalline 
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aggregations ot different sliadea from coloi'lees almost to black, also Iionoy 
and Max yellow, green, brown, etc. ; less abundant, and mostly oi a yei 
lowisli green color, it is found at Silver Tallcy, Davidson county. In 
green and yeUowish green crystals, at the Troutman and McMakin Mines, 
in Cabarrus county; also, at the Stewart Mine, in Union county, and in 
minute green crystals in the gold veins of the Baker* and Miller* Minee, 
Caldwell county. 

105, MoNAZITE. 

It has been reported from the gold sands of Euthcrford, Burke and 
McDowell counties; also, from the neighborhood ot Crowder's Moun- 
tain. The only localities, from which I have seen it. are Todd's Branch, 
in Mecklenburg county, where it has been found in association with 
diamond, zircon, etc., and Col, Mills' Gold Mine, in Burke county^ 

106. OLivENrrE. 

Minute green eryetols and brownish green fibrous niaasee, associated 
with tetrahedrite, eeorodite, etc., at George Ludwick's Mine, in Oabarras 
county, appears to belong to this species. 

107. PSEUDOMALACHITE. 

In reniforui and fibrous masses, ot a daik emerald green color, at' the 
McGinn and Wilson Mines, in Mecklenburg county, Cullen's Mine, in 
Cabarrus county, Fisher Hill Mine, in Guilford, at Clegg's Mine,* in 
Chatham county, and about one mile from the Soapatone Quarry, in 
Moore conoty;* also, at the Peach Bottom Mine,* in Alleghany county. 

108. Laeulitk. 

In dark blue crystals and crystalline masses, in iiuartz, and associated 
with cyanitc and mai^rite at Crowder's and Clubb's Mountains, in 
Gaston county ; also, in quartz, and very little margarite, at Coffee Gap, 
in the Sauratown Mountains, Stokes county. 

1(H>. ScoKoDtTE. 

In small leekgrcen and yellowish green crystals, associated with tetra- 
bcdrite, quartz, etc., at George Ludwick's Mine, in Cabarrus county. 
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110. Wavbllite. 

Globular and hcmiBpherical aggregHtions of wLite and greyish wliite 
vavellite, aesociated with silver, galenitc, pjrite, etc., are rarely met with 
at Silver Hill, Davidson county, 

111. FUABMACOmDEErrE, 

Exceedingly minute cryetala of this minerri, of a browni'sli green color, 
sre associated witli tho scorodite ot (rcorgo Ludwk-k'» Mine, Cabarm* 
eonitty. 

112. DUFBEHITE. 

It is rarely met with in greyisli green tufts of eilky iHstre, trilb the eo- 
called " black band " iron at Egypt, Chatham eounty. 

113. ToEBKENrrK. 

General Clingman reports Uranitc (Torbcnite or Antunitel) (?) from 
Uitchell eounty, and other places. 

114. NrrKE. 

Crystalline crusts on mica slate at Nantehalch river,* in Cherokee 
eounty. 

5. Tungetates, Molyhdatee, Mc. 

115. WoLFEAMITli. 

In laminated masees with coproseheelite and sheelite at the Coeby 
Mine,* and with barite, at tho Flowo Mine, both in Cabarrus county j 
also, according to General Clingman, frequent in Butherford and £urko 
counties. 

116. Rhombic Tungbtate of Lime, 

Associated with wolframite, in barite, at the Flowe Mine, in Cabarrus 
county, in small crystals and laminated masses of a yellowish and greyisli 

color. 
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117- ScirEEMTE. 

Orange colored quadratic octaliodra are found at the Flowo Mine ; yel- 
lowisli brown and greyish, imperfect crystalline musses at the Cosbj 
Mine, also at the Cullcn's Mine, Cabarrus county, in rounded granulai- 
patL-lies ot a greyish yellow color, with auriferoas pyrite in quartz. 

118. Cdproscbeblite:. 

This mineral was first observed and distinguished by me at the Cosby 
Mine, Cabarrus county, where it occurs in pulverulent masses of a pis- 
tacchio-green color, with sheelito and wolfram. 

119. Stolzite. 

- A few small qnadratic octahedra of a blneish grey color and one greyish 
yellow, somewhat barrel-shaped crystal of this very rare inineral has 
been found in one specimen of quartz, associated with brown zincblende, 
at Silver Hill, Bsvidson county. 

6. S'ilphaiei, Chromate&, Etc. 

120. Babite. 

In small white tabular crystals, witli pyroniorphite and manganese ores 
at the McMakin Mino, Cabarrus county. Tlie laminated and coarsely 
granular white variety at the Cosby Mine* and orchard vein, in Cabarrus 
county; a vein ot the coarsely laminated, greyish white barite, at the 
Latta Mine,* near Hillsboro', Orange county. It occurs coarsely granu- 
lar, and has the appearance of white marble, at Colonel Walkup's,* Union 
■county. A vein of very white compact and granular barite of from sevei. 
to eight feet in widtli, has been found at Crowder's Mountain; west of 
the Blue £idge, a vein of eight feet in width, ot the white granular 
variety, exists at Chandlers',* nine miles below Marshall, in Madison 
county, where it is white and greyish white, and of a granular structure, 
with small patches of laminated barite, and again on Elltin creek,* 
Wilkes county. 

121. ANfiLESITE. 

Id small tabilar rkonibie prisms, with very few «<i<iitioial planes in 
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tlie brown granular zincblendo of Silver. Hill, Davidson ; also, according 
to General Clingman, at the Baker Mine, in Caldwell connty, 

122. Ckocoitk. 

I have observed tbie rare animal in Btnall cavities nf eaccliaroidal quartz, 
from Kaeh county, associated with gold and email qnantities of galenite 
In very minute dark hyacinth red crystals. 

123, Melabtebite. ,^ 

As the result of the decomposition of pyrite, disseminated tlirongh 
many of the mica elates, etc., of Rutherford, Cleaveland and other 
counties, melanterite or copperas is formed, but no good crystallized speci- 
mens have come to my notice. 

124. GoSLARPTE. 

In the water of the Silver Hill Mine, also in fine fibrons crystalline 

masses, formerly at the McMakin Mine,0abarni3 county. 

12o. ClIAI.CASTHITE. 

Very fine crystals, granular and fibrons crystalline masses ot sulphate 
of copper, were foimerly obtained from the upper works of the Silver 
' Hill Mine, principally at the sixty feet level. 

12(i. All'nogkn. 

I have once seen a beautiful specimen of fibrons, silky alunogen-of the 
western counties, but could not learn the exact locality, from which it 
came. It is iound abundantly associated witli melanterite, in Eutherford, 
Cleaveland and other counties, but not in good specimens; also in Iredell 
county and in Catawba.'* 

127. Jabosite. 

The impure variety generally called " Misy," has been observed in 
association with galenite and pyrite, at Flint Knob.* 

125. MoSTiVNITE. 

This very rave tellurate of bismuth has Ijeen found with tetradymite at 
David Beck's Mine, in Davidson county, and at Captain Mills' Mine, in 
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Burke eonntj. The jellow oxiJe of t>i8mntli, observed by Dr. Asbiirj^ 
at the Asbury vein, in Gaston county, may belong to this species. 



129. Calcite. 

I have not seen any crystallized calcite from this State. .It occurs. 
coarsely granular in a vein at Hoover's Mine, abont sis miles trom Silver 
Hill, at Moore's Mine, ten miles southeast of Lexington, and rarely at 
Silver Hill, and the Steele Mine, Montgomery county. Small quantities- 
of granular calcite were found in diggin_^ a wellat Morrisville,* Wake 
county. The granular varieties, which constitute marble, arc sometimes 
found associated with the compact varieties of limestone in the band, 
which passes through North Carolina, irom Stokes eonnty, through Ca- 
tawba, Lincoln and Gaston counties, so, for 'instance, at the quarries of 
Martin* on Snow creek, Bolejaok,* near Germanton, Pfaft", iii For- 
sythe, Hooper* iiT Catawba and Stowe'-'' in Lincoln counties, and in the 
• Eocene limestone of New Hanover eounty. A veined grey and white 
marble is found at Powell's Quarry, near Catawba Station. Very beau- 
tiful varieties of white, pink and grey marble are iound abundantly at 
the Nantahaleh river,* Marble creek,* Valley river* and other places in 
Cherokee county. A band of compact limestone, sometimes finely granu- 
lar is found at Turkey Cove,* and Cedar Cove,* in McDowell county, 
also in Transylvania* and Henderson* counties. It is also found in small 
■ seams and crystalline grains, replacing in part the orthoclase ol a massive 
granitoid gneiss in Harnett county. 

130, Dolomite. 

Granular dolomite of a greyish white color, resembling marble, is found 
on Valley river,* ten miles from Murphy, Cherokee county. 

131, MAGSKSriE. 

The lamellar white and greyish variety, from which distinct cleavage 
crystals can be obtained, is found at McMakin's Mine,* Cabarrus county ; 
also, with chrysolite at Webster,* Jackson county, and Hampton's,* 
Mining Creek,* Yancey county. At the latter locality is also found the 
■white compact, and at Webster,* the white earthy and pulvernleut 
variety. 
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132. SlUEKITK. 

Ill fine rliambolidlrsi crystitla, formerly at t]ic McCiiltocli, tlio North 
Carolina, aofl several other mines in Gnilf^rd eonnity, where it occurred 
in considerable ntasRcs in tlie vein. Iti tlio same manner it is of trcqnent 
occurence in many «f the ^old veins of tlie State, especially in those 
wliieh carry copper. It ofton forms almost tlie whole mass of the veins, 
frequently, however, decomposed into limonite, wliicli Btill retains its 
rhornboliedr^l form, lor insl^anca, at Conrad Ilill, in D^v-jdaon county, and 
Oaston connty, at some of the mines in Randolph connty, and the Cosby 
■Mine,* in Cabarrus coiiiity. In amnller qn^mtities it hae been observed 
^n Stokes county, and some of tlie minus in Mecklenburg county. A 
white cleavable variety occurs at the lindesiN Mine, near Charlotte. 
The earthy and argillaceous varieties ot siderito trom large beds in the 
triassic coal strata of Chatliatn county,* and constitnto the so-called black 
band or ball ore at Farmville, K^ypt,* the Gnit,* etc., in Chatham county. 

133. IllI0I>0CUEOSITE. 

In smail globular pink and rosered concretions, with earthy mangaoeae 
rear Franklin, Macon comity, also mixed with magnesite, talc, etc., in 
tiompact and grannlar masses at the McMakin Mine, Cabarrus county. 

131. Cekussite. 

The most beau tit ul crystallixations, single individuals as well as twiua, 
iiave been found at Silver Ilill, immediately attor the discovery of the 
mine, also white, yellowish and yrecniali white, compact varieties, fre- 
•^iiently highly argentiferous. A very interesting occurrence at the same 
wiin« is corussite, pscudomorphous after pyrite. Vellowish white colum- 
nar cctKssite occurs in Gaston county. Ehombic prisms with octahedral 
planes, together with im|ierfect crystal iz.itions and earthy masees, are 
found at Ciegg's Mine, Chatham county. At Elk creek, in Wilkes 
county, earthy cernssite lias been observed coating galcnite. It is also 
found at the Baker Mine,* in Ciildwcll eountj', and at Murphy, Cherokeo 
■county. 

135. Mat-achite. 

Malachite, in its varieties, fibrous, compact and oartliy, being the resnit 
"of the deeomposition of other copper ores, is found in association witli 
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tbe latter in almost every copper mine i» rt» Slate. The Gni'Iford, Ca- 
barriieand Mefklenbiirg county copper naiives contain it. I have observed 
the fibrous variety at Silver Hill and OoBmd Hill, in Davidson count}', 
tlie Gillia Mine,* in Person connty, the Clicek Mine, in Moore county, 
and both the fibrouB and earthy malachile at Clcgg'a Mine,* in Chatham 
counh'. It has been toiind in tlie Brushy Mountains,* A lexander coimty, 
the Peach Bottom Mine,* Alleghany connty, the Ore Knob Mine, in Ashe 
county, the Gap Creek Mine,* in Watatiga conn»y. the Cullowhec,* Sa- 
vannah,* and Warylmt* Mines, in Jackson county, and many other 
localities too nnmorolis to be m?ntioned. Psendotnorpha ot malachite, 
after cubical cuprite have been found at CiiDen's Mine, Cabarrus county. 

13G. AauEiTE. 

This variety of carlx)natc of copper is lar lew frequently met with. 
Smalt but very beautiful and perfect cryrtals are tound at Clef's Mine,* 
in Chatham county, and at tbo Cheek Mine, in Moore county. It ie rar& 
at the Cnllen and Boger Mine, in Caliarrus connty, and the Wilson Mine, 
in Mecklenburg county. 

137. BissiL'Trrii. 

In yellowish white concretions, oiten ot a pearly lustre or white incrus- 
tations upon gold-beating quartz, at the Asbury Mine, in Gaston county, 
where it has been discovered by Dr. Asbury. 

3fineral Coal. 

188. Antdracite. 

A very interesting occurrence of anthracite is that of masses with con- 
choidal fracture in tbe vein rock at t!ie Clegg Mine*. The bituminous 
coal, both ol the Deep and Dan rivers, is frequciitly, especially near trap 
dykes, almost deprived ot its hydrocarbons, approaching often true 
anthracite. 

139. BrrL-MiNots Coal. 

The greater portion of the coal in the Deep river beds is bttHminoos 
coal, the volatile matter varying from about eight to thirty-two per cent. 
The Dan river coal, winch I had an opportunity to examine, is so-called 
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-Bcmi-bitinninoiis coal, tliat from eoine recent deveiopmente, near Stokcs- 
biirg, Stokea county, containing about ten per cent of volatile matter. 

140. LiosiTE oil Brown Coal. 

Frequently met with iu tiie marl Ijt'ds ol llio eastern counticF, ^nd in 
Trias ot Granville county,* on Tiir river. 

This coinpleteB tlic list of minerals thus I'ar foniid in the State of Nortli 
Carolina, which necessarily torin only the bssio of a more complete work 
■on the Mineralogy of the State. 

Many of the species, which are mentioned in tlio above, were deter- 
mined by qnalitstive, chemical analysis, the nature of others can be 
accurately established only by very minute quantitative analysis and 
cry stall ographic determinations, both ot which, yon are aware, consume 
much time. However imperfect the above work may be, I believe it to 
be sufficient to show the very great riehneBs nf both interesting and 
useful minerals and ores, and lliiit their development will place North 
Carolina in the first rank of the mineral producing States. 
All of whi'ih id respectfully submitted, 

F. A. GENTH. 

December 15th, ISTl. 

■Specimens in the Museum at R.ildgb. W. C, C 
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Onp«ga8S,liiie9T, itrikeontODe "whfch." 
On page M, Una 13, read "T&ntalatu " loste&d of "TentaJatea." 
Onp>g«Be, 11iie23, rc&d"l"Inate&dof "8." 
On page GT, llnel, read " Moi^puiton " iDitead of " Norgaaton." 
On page B8, line B, read " conindam " ln«(«ad ot "cottundnm." 
OnpftKet8,]lneT,be|:)aaDewlinewlth ■■ATerfbeantUnl • • • " 
On page S8, line fl, read "conaty" tastead of "ooounty." 
On page &8, line 2a, read "HIU" Initeadof "HUl." 
On page 69, line 83, read " Athe " Initead of " Wilkes." 

On page 00, lineg 11 and IS, read "at the Steele Mine, Uontgomer;," instead ot " DavldtOD." 
On page 00, llae 31, read " gnelsBold " instead of " gfnlMOld." 
On page SI, line S, read " octahedral " Instead of " octrahedral." 
Od page 61, line T, read "Sudesill" Initead of "ndesIU." 
On page Bl, line 25, read "forty" Instead of "fortyelght," 
On page 61, line W, read " Inf onnatlon " Instead of " Inf ennaUon." 
On page ^, line 13, read " Quilford " instead of " Cal>arnu." 
On page 64, lloelS.read " trlchlte " instead ot "trltchlte." 
On page 09, line 13, read " mine " instead of " mtne." 
On page 73, lioe 11, read " manganese " instead of " maganese." 
On page 73. line 35, read " KBtbarlaenburg " Instead of " Katluilneberg." 
On page 74, line IT, read " Steele " Instead cf "Steel." 
On page 76, line 1, read " Eoclase " Instead of " Enclase," 
On page 78, Una 10, read " PeDDlnite " Instead of " Fenlolte." 

On page 83, line 13, read " Torbemlto or Autunlte " Instead of " Torbenlte or Antunitel," 
Ob page S2, line SO, read " icbeelite " Instead of " iheellte." 
On page 83, Ine 9, read " scbeellte " Instead ot " ibeellte." 
On page 8S, line 19, read " Orchard " Instead of " orchard." 
On page 86, line 13, read " (orin " Instead of "from." 
1-2 
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OORUNDTJM AND ITS ASSOCIATED EOOKS. 



BT EEV. 0. D. SMITH. 

I propose, in thie pi^per, to dUciiBB that rare and valuable mineral, 
Cornndnm. The discovery of it in the tfnited States is of comparatively 
recent date. Its diseo^'ery and development in quantity sufScient to 
render the mining of it an object, and to give to it s commercial and 
economic value amongst the resources of North Carolina, is of very recent 
date. Its geological and lithological relations and character are matters 
of scientific interest, and claim for it a place in the official report for the 
State. The probable introdnction of its ueo into the arts, and the coil- 
«egnent demand for it: in quantity, willneceBsarily make it an' inipbrtftDt 
article in our reaonrces. 

The geologic^ formation to which the outcrops that Jbear Corundum 
belong, i3 of the Azoic time or age. The principal mass of the Bine 
Bidge, as it tends southwards from the Grandfather Ko'untatn, is Granite 
and granitic Gneiss. Thead rocks are quite crystalline and have a large 
per cent, of Feldspar in their composition. They are the oldest rocks npob 
the continent, petiiaps iri the world, and are, in the proper sense of the 
tehh, primordial. The n>ck8, of which the main mass of this part of Hie 
Bine Kdge is composed, (tear very little evidence of being diatnrbed 
eiiice the upheaval. 

There is) however, a zone of gneissic rocks on the northwest side' o^ 
the ridge, which ha> been mUch disturbed since the mftin mass ww folded 
np. At this point, where the Ooruadnm isfonnd, this zo»b lies about ten 
miles from the summit of the Bine Bidge, though as it tends nbrtheast- 
wa^, it diverges further' and farther frOm' the principaV eleva'tioa liutil it 
crosses the French Broad Valley, when^ oWirig to the curvature of the 
ridge to the northward', it approachias n<«rer and nearer the main eleva- 
tioh; add bo paases directly inio the angle, wlicre the Bine Bidgcj and i^isu 
Honntain separate. Along the' entire leiif^h of this' zone teota Cane' 
Cr6d^ in' Miffihril' cOiinly, to Choefestoee, in' tTnioh' county, Georigb', and' 
peAaps still further 8odtb,there is a ayatini at dike fissures' tibr'ougli 
which, at intCTT'als^ Cfarysdlite abd SerpehHueliaveb^ protradej. The 
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Gneiss, whieli endoses these Obiysolite and Serpentine beds, is somewhat 
pecalitr and deeeires ft more specisl description. It bears evidence of 
having been much affected b; heat from the dike fissnres which traverse 
it. It is consequently hard and d^stalline in a high degree. This rock 
is charged with grains and partial crystals of a rose color, sometimes 
sparcely distributed, and at others predominating. I have heretofore 
classified this rose colored material as a species of Garnet, and see no good 
reason for changing m; opinion. The Mica in the composition of this 
rock is nsnally of a brownish black color,|while the Feldspar is qoite white. 
This contntat in color, of the component minerals, gives to well selected 
specimens a very handsome appearance. 

The mineral silicates foand in this rock are almost entirely auhydrons 
silicates of Alumina, such as Kyaoite, Tourmaline, Garnet, Epidote, etc 
It is also charged with metalic sulphnrets of Iron and Copper, and vei7 
sparsely with sulphnrets of Lead and Zinc. It is in this zone that the cop- 
per mines of Jackson connty are located. 

Along this belt there are numerous out-crops and beds of Syenite. In 
this distribution of the Homblend there is a fact worthy of special note, 
because it has a special bearing upon the question under consideration. 
In traversing the Chrysolite out-crops from Corundum Hill, in Macon 
county, north-eastwards, the Geologist cannot fail to observe a gradnal 
decrease in the approximate ont-crops of Hornblend to the Chrysolite, and 
an increase of Feldspar^ asnally decomposed, forming a species of Kaolin. 
This is especially true up to the Yancey county line. From Comudum 
Hill, as the zone crosses the Tennessee valley in a south-west direction, 
the fissures scatter, nntil instead of being from one to two miles across the 
zone, it is some eight miles across it in. the Tonneasee valley. Some 
observations upon the facts here stated led me to suspect some important 
change in the axis of the disturbing force, and after ench examinations as 
I have been able to make, I am satisfied that the axis of disturbance, 
which had maintained a uniform line from Mitchell connty to this point,^ 
here terminated against the most southern and massive part of the Nan- 
teeyalee monutain. This is a transverse chain that intersects the Blue 
Bidge at the head of the Tennessee river, Nanteeyalee river and Talnla. 
Here the Blue Kidge curves around the head of Tennessee river and runs 
several miles north, nntil it forms a junction with the Nanteeyalee, and 
then tends off again to the south-west. Had the line of disturbance con- 
tinued in its regular course, it would have passed directly through this 
great mass at the point of intersection between the Bine Ridge and the 
Nanteeyalee, and from that point south-westward, the dikes and oat-cropB 
wonld have traversed the main crest of the ridge. The axis of distnrb- 
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aace, however, wu here shifted to the north-weet, bo that when it re-appean 
Oq the west eide of the Nanteejate^' chain, it ia with ita relative distance 
from the snmmit of the Blue Ridge. 

The oat-crop of Chrysolite at this point, on Bnck creek, a tribntar; of 
the Nanteeyalee river, is the boldest I have seen at any point on the zone. 
Here, too, and lying on the sontU and npon the Chrysolite, is the heaviest 
bed of Syenite I have ever seen. It is at least ten thoaaand feet thick. 
It sets in rather abruptly, and from this point south-westward is very per- 
aietent, constituting a distingaiibing feature with all the Chrysolite oat- 
cropa as far as*I have traversed the belt. 

I have been somewhat particniar in describing the immediate geology 
of thid zone,becaaBeithas a significance in reference to the occurrence of 
Corundum, as will be seen in the sequel. I am sure the reader will not 
regret this description of the rocks and their relations, when he comes to 
consider that it is not only certain classes of rocks, but the special condi- 
Hon and associtltions of snch rocks that produce any g^ven class of 
minerals. 

The Chrysolite Jiears decided marks of its igneous origin. Its general 
crystalline texture, together with disseminated octahedral crystals of Mag* 
netite and Chrome'Iron, speak of its igneons origin. It is a laminated 
rock, but the strike of its laminee seldom conforms to the strike of the 
enclosing rocks. It appears to have been protruded or lifted through the 
fissures and laid at varions angles across the enclosing gneiss. It cannot, 
therefore, be regarded as a regular interfoliation, nor as an intercalation 
with the enclosing beds. It differs from them, as already stated, in its 
strike, and generally in its inclination. These facta all point to it as an 
igneons rock. 

These Chrysolite beds are traversed by nnmerons seams or veins of 
Chlorite — mostly the species CorundophoUte, Leuchtenber^to, and -prob- 
ably Rhodopholite, together with Talc, Aflbetus and Chalcedony. I now 
speak more particularly of Comudhm Hill or the Cnlsagee mine. There 
also occurs here, in connection with the ChryosHte, what I have named 
Anthophjilite rock. This rock is coinposed of Talc, green Chlonite and 
Anthophyllite, with disseminated crystals of Chrome Iron— the Anthopbyl- 
lite, however, largely predominating. There exists also in these veins ot 
seams of Chlorite, massive black Tourmaline. This is sometimes wrapt up 
in apparently geodes of Chlorite. I have occasionally seen specimens of 
it which possessed regnlar tables, resembling in shape the tabnlar piecfM 
of Corundum often found in the Chlorite. On these grounds are also 
fonnd Actinoh'te Tremolite, Chrome ore and what is perhaps a species of 
Pyropholite. 
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In these Chloritic TeiDB the CornDdam chiefly occurs. The Chlorite 
seetoa to have been first cryatalized, and then the Alamina, of which the 
Cornadam is composed, was eridently in a atate of solution aod mast 
have permeated the Chlorite either io thermal waters or ste^m. This 
theory is snet^ned hy facts patent to every careful observer. Plates or 
scales of Chlorite are often enclosed in the Corundnm. It is, moreover, 
not iincoinmoii to find Corandnm that conforms in its faces and general 
shapes to the Chlorite that is present. 

One of these veins carries massive Tonrmaline, which is associated very 
intimately with the Cornndum. Occasional specimens have been foand 
in which it appears that the Corundum and TonrmaUoe cryetalized at the 
same tiiqe and mntnally penetrated each other. On one part of the hill 
there are considerable masses in which it appears that the Corundnm was 
first crystalized in small coarse hexagonal prisms and then disseminated 
through the Tourmaline while it was in a plastic state, and hardening, the 
Tonrmaline encloses and holds the Comndom. Another of the veins upon 
this hill is composed of decomposed Feldspar, a little soft Chlorite and 
occasional email fragments of Emerylite, but the Feldspar predominates 
largely. Through this mass or gang Corunduni is distribnted in small 
imperfect crystals, in grains and even as mere Cornndum sand. When 
the soft and lighter material are washed away, which is easily done, the 
Corundum obtained is very pure and in a favorable condition to be crushed 
for nae in the arts. This vein promises to be valuable in its yield of Co- 
rundum as an article of .commerce. These associations demonstrate that 
Corundum does not occur alone or hy itself, bift always in the most in- 
timate relations with some other mineral having kindred elements. This 
remark will apply not only to this locality, but to others also, as we shall 
hereafter see. What has been said of Cornndam aa found at the Culsagee 
mine, is true of all the localities where it has been found in the same 
neighborhood. 

After the scattering and termination of the lines of disturbance as 
heretofore described, it re-appears on the west side of the Nanteeyalee 
mountains, on Buck creek. Here is, the largest out-crop of Chrysolite to 
be found at any point along the zone for a distance of a hundred and 
ninety miles. The bed covers an area of at least three hundred acres. 
The Chrysolite here does not carry so much of the Corundopholite as at 
Corundnm Hill. Most of the Dhlorite that exists at this locality is soft 
and of a dark silvery color. This variety has none of that rigid and 
crystalline structure that characterizes the deep green variety. Indeed, 
much of it that is of a green shade is not compact, but rather friable, 
being a loose aggregation of small scales. I have seen upon these grounds 
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bat little white foliated Talc, ench as mcnn at tlie Oulsagee tnitie and in 
its Tictnity. This oat-crop is comparatively barren In Ohalcedony, 
althoDgh occasional pieces are met with. I have not yet foond bo macfa 
as a single specimen of Toanualine atthia locality. At every other point 
east of this, and at Gtainesville, Gte,, where I recently discovered Cornn- 
dnm, Toarmaline is present. Ita absence here a a distingniAiDg 
featnre between the Bacl:: creek and Cnlsagee localities. 2Tor does An- 
thophylUte abonnd here ae it does at Cornndam Sill. Thet-e it exists as 
large massive rocks ; here I have not fonnd even a good hand specimeD. 
Another characterletic of this ont-erop is the sparcity of Cbromintn, 
There is not an appreciable amount of Chrome sand present to interfere 
with the process of washing Cornndam from the dirt. There is mnch 
more Actinolite here ^an at the Cnlsagee locality, and Tremolite is some- 
what abiindant with Actinolite. Amiantbns also occDrs here of a very 
fine quality, and Picrolite exists in seams or apparent veins in the Chryso- 
lite rocks.- Beautiful specimens of it rtiay be had at this point. I have 
here found Chrysolite attached as an enveloping matter to considerable 
masses of Comtidnm; and I also found a white silky fibrous mineral, 
which I have classified ae Marmolite. This also envelopes Corundum. 

The most marked characteristic of the Enck creek out-crop is the oc- 
currence of Feldspars differing from those heretofore found in the general 
geology of this section, I have not fonnd anything like them at any 
other point in Western Carolina. One variety is fonnd in masses upon the 
surface resembling in shape the masses of Comndnm fonnd in close 
proximity to the Feldspar. Some of these lumps will weigh from eighty 
to a hundred pounds. Some of them when broken are very white and 
are massive in their structure, having very seldom any of the usual 
facel angles of common Feldspar. I have a specimen in which it seems 
to run impereeptably into Corundum. This may prove to be a psendo- 
morph, a question I am anxious to have examined by the most profound 
anylitical chemistry. These Feldspathic masses differ from Cornndam in 
specific gravity, hardness and the usual crystalline faces. Some of this 
variety more translucent than that just described and having the faces, 
luster and hardness of Feldspar is penetrated through and through with 
crystals of black Homblend. This is probably Orthoclase. 

On another part of the out-crop there oecnrs large masaes of appa- 
rently another variety of Feldspar. Seams running throngh some of these 
masses are filled with a rather granular Actinolite of a most beantiful 
green color. Grains of this Actinolite sometimes penetrate the Feldspar, 
which often has a greenish and blneish green color. In this variety, 
there occurs, sometimes amongst the Actinolite, and then again in the 
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Feldspar, unall fragments of beautiiiil pink and raby colored Coroadnm. 
I hare not however discovered taj blue or gnj Oorcudom in these rocks. 
This variety ia probably Labradorite. 

The principal qaestion, however, to' be discussed tonching this wonder- 
fiil out-crop with its great variety of minerals is the main veins in which 
the great body of the Corundnm occurs— for it evidently occnrs in veins 
here. The maDoer of its diatribation upon the surface and the minerals 
with which it is associated in mass give evidence of veins. These veins 
probably occnpy snbfissures in the Chrysolite rocks. This opinion Is based 
npon the existence of Hombleud, and yet another and in this geology 
unusual variety of Feldspar in connection with Corondnm. Thia Feldspar 
I have classified as Couzerauite. The crystals are long and vertically 
striated, and generally of a grayish and yellowish gray color. There is 
also in thia associated mass frequently Emerylite of a fine quality. When 
split into moderately thin plates it is almost eutirely transpareut. I had 
a small pit dug while npon the gronnds and found this vein stone or 
mass apparently in place only two or three feet below the snrftce. Here 
I found one mass sticking in the surfiue, principally Cornndum, which I 
BQppose will weigh nearly or quite five hundred pounds. All that I saw 
and turned over during one day's exploration, I suppose woald amount 
to two thonsaud pounds. There is abundant evidence of veins of this' 
character at diflerent points upon the out-orop. 

The difference in the associated minerals here and at the Culsagee 
mine, will at once suggest to the scientific reader a probable difference in 
the crystalline structure of the Corundnm. lliere is a marked difference 
— a diS'ereuce too that suggests, as I have already intimated, the probable 
existence of pseudomorphism at this locality. At Corundum Hill, (Onl- 
sagee mine,) the general form of the Corandom is tabular. These tabu- 
lar faces are striated both ways or at right angles. They appear to have 
been laid off with mathematical precision for an infinite number of small 
cubes. Cleavage is often obtained with great perfection following the 
lines of striation. There appearo at the Culsageu locality a strong ten- 
dency in the Cornndum to regalar erystalization. Small hexagonal prisms 
are common, and even in the larger masses it is not uncommon to find 
two or three faces of a hexagon. One crystal having all the fkces of a 
hexfigon well defined, has been found, which approximates ciosely threo 
hundred pounds in weight. The prevailing colors here are the Sapphire, 
Ruby and Gray — rarely opalescent in amall cryBtals 

At the Buck creek locality the principal part of the Corundum is more 
massive in its btrncture, and when faces exist a general interlocking of 
them appears. This structure gives to these masses great toughness, and 
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renders fractnre very difficnlt to obtaia. Some maeaes, however, are taba- ' 
lar ia their etmctnre sod striated, bat the striee are not at right angles 
bat cross each other obliqael;, ^riog, vhen cleavage is obtained, rhom- 
hoidal faces and angles similar to that of i»)mmon Feldspar. Cleavage in 
some specimens is eminently perfect. The prevailing color of the Go- 
rondDm at this locality is gray and blneieh gray, with mnch less of the 
regular Sapphire, than at Corandum Hill. This Comndam is very hard, 
and tisaally gives extremely sharp catting angles. It is a saperior stone 
for Qse in the arts. 

The pink and rnhy colored Corandum fonod at this locality is distinct 
from that described. It occnrs ia a different matrix, and so far ae my 
obsenration extends, is wholly nncoonected with the gray colored variety. 
While this is the case here, the red variety at Corondnm Hill is inti- 
mately connected with the gray and hloe varieties. Generally, the'rnby 
color penetrates a gray stone from a quarter to half an inch from its snr- 
&ce, and then gradually disappears. At the Buck creek locality the color 
is solid throngh the whole stone, and I have hope, when the Spring opens 
to find valuable specimens of it. 

I have not discovered any cubic or ootohedral minerals at this locality. 
The law of crystalization prevailing here seems to be the rbomboidal, 
and I repeat, what I have already said, that there is probably a change 
going on in the Corundum at this locality and pseudomorphism may pre- 
vail here. This is, at least, an open question for scientific investigation 

Were I in a position to make a close, practical and systematic investi- 
gation of the entire Chrysolite zone, there are strong probabilities that 
other and valaable discoveries might be made in this rare and interesting 
mineral. I know of its existence for a distance of one hundred and 
twenty or thirty miles along the zone, but having passed over the line of 
out-crops hastily, and not being able at my own expense to investigate 
the respective localities, X am unable to say whether it occnrs in qnantity 
at any other localities than the two I have discussed in this paper. Such 
examination as I have suggested would perhaps develope gems of Buby 
and Sapphire, and Diaspore, another rare and interesting mineral. 

I hare given a brief outline of the immediate geology along this zone 
of Chrysolite dikes and a statement of the principal minerals that oocnr 
on the Corandnm bearing ont-crops. I have described as near as practica- 
ble the mode of the Coriindam's occurence and also the minerals imme- 
diately associated with it. I have stated the facts plainly, avoiding 
technicalities as mnch as possible, for the benefit of the general reader, 
and I hope that I have, in this paper, contributed something to the char- 
acter of the grand old North State for mineral wealth. 

p. D. SMITH. 
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ON THB 

GEOLOGY OF WESTERN NORTH CAROLINA. 

BT BET. a D. BXTTH. 

I state briefly some facts as to the geological formations in the coniities 
lying west of the Bine Bidgg. Thin tisld is an iatereeting one to trnly 
scientific minds. It is a field not to be understood and appreciated by 
hasty obserTationB. Its features are hold, varied and primitive, while its 
eztect stretches over an area of more than two handted miles in length. 
To be andjerstood it must be studied. In describing these rocky forma- 
tions, I shall adopt the terine need in the most approved text books, and 
thoBO names and classifications need by learned and experienced geologUta, 
taking care to avoid all local names. I adopt this course because the 
rocks of this region lie in regular zones, and because the use of localnames 
and classification wonld give the general reader a very inadequate idea of 
their general geological and lithological cbarauter. 

The rocks which are embraced in the area betweeu the Georgia and 
Sonth Carolina State lines and the State line of Tennessee belong to the 
Azoic and Paleozoic ages. The principal part of the rocksi n the main 
structural mass of the Blue Ridge are primordial. They are Asoic rocks 
proper and are, indeed, the oldest rocks upon the continent. True 
Gneiesoid granite abounds in the principal mass of the Blue Ridge, which 
bears an air of the greatest antiquity. These oldest rocks are saper-im- 
posed npon the regular Gneissic, Syenitic and Micacious beds which lie 
on the northwest, and these again upon the stratified beds of theTaconic, 
while the Taconic lie in tho same order of superposition npon the lower 
Silurian and so on in the same order to the sub-carboniferons, where 
there is a general aiitictinal. These rocks are all tnmednpon their edges 
at a tolerably high angle with a general dip or inclination to the south- 
east. It is evident from these facta that the newer rocks here lie under 
the older and more primitive beds. On and along the southern slope of 
tho Blue Ridge the Gneias, Mica shales and Hornblend beds lie upon 
the granitic beds of the main mass of the ridge. I do not propose at this 
time to discuss the probable forces that acted in producing this order in 
which the rocks are found hero. I proceed at once to the description of 
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the rocks and the mineral deposits found in them. Begining upon the 
north and coming in regalar order towards the Bine Bidge, we hjivo firet 
the Taconic or oldest Bedimentary beds. This series enters the State 
from Geor^s and Tennessee, etriking through the northweBtern part trf 
Clay county, and the centra^ part of Cherokee, continiiing through Snjriunj 
the northern parts of Jackson and Haywood conntiee. 

The members of this series are quartzite, Limestone (marble) clay 
elate, and drab colored Taleo-micacipiiB slates, with occaBionally a solid 
conglomerate. There is a central belt or xone in this serieB extending 
from the Georgia State line through Cherokee county, that has a wonder- 
ful grouping of nuneraJs in it. Tliis zone passes Iron; beyond the Notley 
river in a north-east direction, (Rowing the Hiwassee at Murphy, and 
passing nu Valley rirer to its head, and tlieoce through tlio corner of 
Macon and into Swain. There is nearly thirty miles along this zone 
that abounds in Iron beds. The ore is a brown hjdrated o;tide. It ex- 
its in great abundance. The beds are numerous, and the out-crops iudi- 
eate exhanetlesB quantities. The ore is rich in metalic iron, and the 
metal has proved to be of superior quality, well adapted to the manufac- 
ture of car wheels, &c. In immediate proximity to the iron ore are beds 
of Agalmatolite — a superior soapslone for .lining blast fnrnances. It also 
makes a good lubricator for heavy machinery, as well as superior tips for 
gass burnere. Associated with the iron and Boapstone, are nnmerona 
and continuous beds of marble. This marble will be valuable as a flux 
in the reduction of the iron ores. It posseeseB one advantage as a Sux. 
It is almost pure Lime, being destitute of magnesia. While this is true 
of the Cherokee marble, the limestones generally that occur with iron 
ores in the Silurian and Carboniferous periods are more or less dolomitic, 
and are therefore more or lees refractory in the Are. Hence, in the re- 
duction of the Cherokee ores, with wood coal ae fuel and the marble as a 
flux, the best results must be obtained in the production of pure iron. 
The marble, besides its value as a finx, cannot iail to be valuable as an 
ornamental stone. It occurs of great beauty and excellence. The quality, 
al the respective localities where it crops out, difiers materially. At 
number six, near Murphy, there ia a grey marble, susceptible of a high 
linish. At Marble branch, three miles from Murphy, there is white mar- 
ble of good quality from which tombstones have been manufactured. At 
David Taylor's, some twelve miles up the Valley river from Murphy, 
there was some beautiful white marble raised several years ago by parties 
who were searching for metalic veins. The other out-crops along the 
river have not been specially examined, until reaching Mr. J. T. Young's 
two miles above Valley Town, where there is an out-crop yielding a 
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marble of rare beanty. Some of it is cloaded marble, with a white 
gronnd, while there is again a beaatifal steel grej; and also marble, the 
black and white lines of which give it Uie appearance of rich Sflotch 
plaid. The marble at this locality is snsceptible of a high finish, and 
takes a high degree of Inetre when polished. Kothing is known pou- 
tivelj OS to the quality of the marble along the range, from Mr, Yonng's 
to the bead of the river. Passing throngh red marble gap and down to 
the Nanteyalee river, the flesh colored marble occars ob the lands be- 
longing to the heirs of Gapt N. 8. Jarrett. This marble vonld make 
el^aot slabs for parlor fomiture, and wonld, I think, be singnlarly 
adapted to ststaary. Statnary ehisBlled ont of this marble would bear a 
life-like color, and would be less liable to soil, while it wonM not be lia- 
ble to the objection of death-like appearance of white marble. The 
qoidity of this marble is excellent. The texture of some that I have 
seen is fine, and specimens that I have dressed receive au elegant polish. 

In the same gronp belonging to this zone and at number six, there is a 
T^n of cellular qaariz enclraed in the marble that bears gold and argen- 
tiferous lead. The Lenoir brothers, who now own the property, are pre- 
paring for extensive operations upon the vein. Their prospects are 
flattering for snccess. At several points op the Valley, and especially 
along the branches that flow into Talley river from the south, there are 
Tolnahle deposits of gold. The source of this gold seems to be a belt of 
Hicacious and Cbloritic slates which abound in ^nrotide. At what is 
known as the Totbam gold mine, about two miles sonth-weet of Valley 
Town, there has been picked ap from the gravel-beds'a good deal of Kn- 
tile, some of which is well crystalized. 

On the waters of Peach-tree creek there exists gold, and also iron* 
Several years ago a shaft was sunk by parties in search of Copper, in 
which they cut several small veins of protoxide of iron in a brown pow- 
der. It is in an impalpable condition, and when heated becomes more 
highly oxidised. It makes an excellent red paint,~ha8 considerable bril- 
liancy and durability. This locality is about four miles Southeast from 
Murphy, the range crossing the Hiwassee river and showing an ont-crop 
of Limestone and brown iron ore on little Brass Town creek. In addi- 
tion to the minerals already mentioned in the grouping of the Valley 
river zone, is manganese. I have seen some specimens of it of good 
quality. Near Talley Town a shaft was snnk for copper a nummer of 
years ago, in which a good deal of Manganese was found, but the river at 
high water has carried it away so that specimens cannot now be obtained. 
It also occurs in and with Chalcedouic quartz in red Marble gap at the 
head of Valley river. No exploration has been made with special refer- 
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axce to the development of MaDganese. I am opinion, however, thtt 
workable qnaotity of it may be found in that zone. 

There is upon the landa of the late Capt N. S. Jarrett, in the nei^- 
borbood of the red marble locftlitj, an intereating locality of Ohalcedonia 
qoartz, anch as is need in the mannfactare of Barr-stones. It has the 
appearance, in the blaff vhere it shows itself, of existing in large masses. 
No excavation has been made, however, to determine whether large 
blocks of sufficient size can be obtained for the mannfactnre of solid burrs. 
It has the appearance, however, of yielding snch blocks. 

A few weeks ago I saw, for the first time, on Valley river, a fine, well 
laminated bed of Itacolnmite (flexable Sandstone.) The day was too far 
spent for any extended exploration. It has a lithological relation favora- 
ble to the existence of Diamonds. I, however, mention it here as an 
example of the wonderful grouping of the Talley river zone. 

No investigation of the Yalley river range has been made further 
Northeast-ward than the mouth of Nanteyalee. I cannot, therefore, give 
any reliable information as to the mineral reeonrces Northeast-ward from 
that point, on that range. 

Immediately succeeding these Taconic beds, in descending order, is a 
range of Alaminoua Mica shales. I so name them because they abound 
in Stanrotite and £yanite, and being rich in Fyrito, are constantly disen- 
tagrating and decomposing where they are sufficiently exposed. This 
decomposition results in a hydrous compound of Iron and Alum. This 
range of shales passes through Clay, Macon, Jackson and Haywood. In 
the latter county it, however, pinchee or slabs out after croasing the 
Pigeon river. At this point, and up the Figeon some five or six miles 
Southward a duplicate bed sets in rather abrnptly and extends on the 
same direction through Buncombe and a portion of Madison, but slabs 
out in Tancey. This belt is not rich in Metalic ores, but compensates 
for this barrenness, in the Alumina it yields to the soil. Much of the 
fine wheat land of Haywood county owes its snperiority to this &ct For 
while Alumina enters very sparingly into vegetable structure it poBaesBes 
aweUknown property of absorbing and retaining moisture, and of giving 
tenacity to the soil. 

Succeeding these beds and overlying them in the inverted order which 
the rocks here have, set in the great Crneiss beds. About midway 
between the Aluminous shales and the summit of the Blue Bidge, the 
character of the Qneiss is marked and peculiar. It abounds in rose 
colored Qarnets. Indeed, I have seen localities where the garnet had 
replaced the qoartz and Feldspar, making a garnetoid rock, composed of 
black mica and rose jpmets. Some of this tock makes handsome cabinet 
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Upetiicieau. It Is a noteworthy fact that wherever wo find this rose 
colored garnet in the G-neiA, we invariably find ealplrarets of Iron and 
Copper. This rod: is evidently the source of the Copper Of this belt, 
bWanie the teins that have b6en developed are inclosed in it and Syenite, 
BOme of which also contains the same varie^ of Qamet. Following and 
id the center of this gametic Gneisa there has been some igneous dis- 
turbances, donbtless at an early period after the Gneiss beds were np- 
heaved and turned npon their edges. There is a system of Chrysolite 
dikes in this particular zone extending from the north-east comer of 
Mitchell connty to Track-rock, in Union conoty, Georgia, a distance of 
abont hundred and ninety milee. It perfiaps continnes through Georgia 
into Alabama. Indeed, I explored a similar system ot Chrysolite out- 
crops in Tallapoosa county, Alabama, holding the same relation to the 
axis of upheaved and the Tacouic beds that they do here. ' These dikes 
occopy a narrow zone thronghont the entire length. The out-crope, 
however, while numerous, are at intervals, so that there is no continuous 
bed' of Chrysolite or Serpentine. These Chrysolite dikes bear Cornndum 
at varions localities. Dnring the hasty examination which I made of the 
localities in Mitchell I was unable to find Cornndum. I was unable, also, 
to detect some of the more intimately associated minerals. Through 
Yancey my explorations had a similalr result, with the exception that at 
one locality where, it was alleged, a handsome piece of bine Corundum 
had been picked np. There I obtaibed by panning the sands of the 
branch some very small fragments and crystals. The general absence of 
Tourmaline, Hornblend, Margarite, Chalcedony and Kipidolite led me to 
snepeot that hot little Corundum would- be fonod on those ont-crops I 
examined. 

Passing into Madison county, on the waters of Little Ivey, there exists 
Coi'andnm on the lands of Wm. Carter, about one mile from Demount 
pOStoffice. At this locality it ie assodated with Margarite, Toarmaline 
afid Bipidolite. I gaVe ibstrnctions to the parties, who held a lease cni 
OH) property, how to prOseente their search, and have since learned tiiat 
they Bticeeeded in finding a small vein. There are no ont-cropa of interest 
in Bnncombo until we reach the valley of New Found ^eek, on thb west 
Bide of the' French Broad river. There, on the lands of Mrt. Bather,-! 
fob'nd a' ^mall specimetl of the mineral. My examinati^ of other out-' 
crops in the same neighborhood were unsriccesBfal. At the head of New' 
Fotlud creek the line of dike fissurtis enters Haywood county and passes^ 
dOn^ North Honliiiy' ereek tWo or three miles. Oti the lands of Mr. 
£tioch Hall I fonnd Corundum in small fragments,' httViog'Bipidolitie at 
the associated mineral. The oat>crop at this loi^ty ir stnall, cording 
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oqI; a few acres of ground. In Mr. Hall's neighborhood some parties' 
irdreteating for Mica and foand s'snuill vein of OorandinQ associattid 
wiUi Micft and Albite. This vein,, howerer, ie in closo proximity tc> the 
Ohrymlhe on Mr. Hall's lands, and cooBtitnteJa the only instance in which 
I have found- Oofondnm ontside of Chiyeolite rock. I have not been 
advised'forover a year as to whether the parties operating nponthe prop- 
erty barefbdnd it in sufficieiit qnantity to reader it an object, ot com- 
mercial interest. 

On entering Jackson connty, the CbryBolite crops ont at several points 
along the Scott's creek valley, and on the Tuckasegee river, at Webster. 
At all the localities in this county there exists a good deal of Kipidolite. 
At one I found Margarite, at two others Bronzite, but at none of them 
did I find Oornndnm. My examinations were, however, altogether too 
hasty to be satisfactory. I am impressed with the belief that this rare 
and valuable mineral will yet be found in Jackson. Near the dividing 
line, between the counties of Jackson and Maeou,-and within Macon, the 
Chrysolite crops ont a^in. Here a little Oornndnm has been discovered. 
That«are several out-orops down the Kllijay valley, and at Lyles' mill 
there has been quite a quuitity of fragments and sections of cryBtals 
washed ont, besides the discovery of some massive Corundum. Gen. 
Glingman operated upon this propertyatone time for Sapphire andKnby 
gems. I have never understood whether be ionnd any precious stonieB or 
not. I think this property is worthy of a more thorough and' scientifio' 
investigation. Passing from this locality to the Sugar Town valley, we 
come- to &e Jenka mine. Here *\ie first discovery of Cornndnm was 
made' west' of the French Broad valley, and- inasmnch as much hae 
bee& said about diia discbvsry, I diall forbear any account; of it in'tbEa 
report The property waapnrohased by Ool; O. W. Jenks, for Capt. El 
B. Ward, of Detroit, Michigaa. At the time this purchase was made' 
about oner thousand' ponndB of Cormidam hadbeen dug-out near thosnr^ 
face-, and a portion of it sold to MHQetalogbtafi>r cabinet specimena. Three 
vttnt'had. beett ont ata feiv feet from the sorfaoe, and some Itatidsbme 
crystals obtained. The- ObrysoKte onl^^jrop at this loeidityis embrae^ 
within twebty^five aorea'of gFoond. Corundnm w'aa found at nnmerotis 
poiati over the whole area tii ontorop,' atid mauestfere obtidned wdgh- 
ing as much as forty pounds. Following the digging' done^byMr. H. M; 
Oihrp and myself, Ool. Jenks* workmen obtained<fh>m tiiiavdn a cryflUd 
wei^iing^three handred and> fliteeh poaoda. The hexagbnal'&cea were 
well defined' npon i^ abd while the principBl' part- of ^it wiw gny^ thete- 
wereiportions of it of sapphii^ blneand^rdbyired' colonij Afterthedii^ 
Qwra^ita^ n^ingront vi -thit cryitsl 'I know Asrcely' any :thing: of ttis- 
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operations upon the mine. Ool. Jenka enoloeed the gronndt and allowed 
no one to go within the enclosure without a written permit from the 
snperintendent. He has kept the resnlts of his operations concealed from 
the pablic. I made applieatioa to Ool. J., thronsh hia BnperiDtendent, 
for penniasioa to examine the mine with a riew to reporting upon it for 
the State. He granted permission, with the resttictioa that Uie report 
should be submitted to him for his approval before it shonld be given to 
the pablic. Under each reatrictions I declined to examine the mine at 
iUl. I, however, have confidence in the value of the mine, based upon 
mj observations previoos to the sale of the property. The Corundum at 
this locality has fiiptdolite, Tonrmaline, and Margtmte as its immediate 
and most intimate associates ; besides these there are ChalcedouT', Cbro- 
mite, Spinel, Actinolite, Asbeetns and Anthophyllite npon the mining 
groands. 

It is nnpleaeant to be excluded from information which the State is 
entitled to and the scientific world desire, in rc^rd to this mine, and I 
am sure public opinion will not approve a policy which has deprived 
them of it. On three or four different properties in the same neighbor- 
hood, Coromdnm has been found and a strong probability exists that val- 
uable crystals may be found upon them. The line of out-crops crosses 
the mountain which divides the Tenueseoo valley proper from the Sugar 
Town valley. On reaching the Tennessee valley the disturbing force 
seems to have scattered and the dikes are therefore scattered. This may 
be attributed to the configuration of the Blue Ridge at the head of the 
Tennessee river. Here the ridge forms a considerable curvature around 
the head of the river, and tending nearly north for eight or ten miles 
forms a junction with the Nanteyalee chain which is one of the tranverse 
chains forming one of the peculiariUes of onr mountain system. Had the 
axis of disturbance which caused this system of dikes continued upon s 
direct line as it has done to this point, then it would have entered the 
central mass of the Blue Bidge beyond the Kanteyalee chain. The dis- 
tnrbiag iorce here conformed to the relation it held to the ridge from 
Mitchell county to the Tennessee valley, a distance of an hundred and 
thirty miles, and shifting to the northwestward, reappeared at Buck 
creek, a tributary of the Nanteyalee, holding its relative distance from the 
summit of the Blue Ridge. 

On reappearing it has produced the grandest mass of Ohrysolite rock 
in the States of this Union — perhaps in the world. The out'^rop is a 
mile and a half in length and coven at least four hundred acres. While 
all the other out-crops described are inclosed in G-neiss, at Bock creek it 
is inclosed in a Horn blendio rock. Over the whole area of this Chrysolite 
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'bed'Oanraddiii luu lieeD fonrid, -some maaaes'of vUich will Wtif^ 
from three to bis hnndred ponnde. One T^in has been opeattdfrom 
wbich sgoodbsadcftQ now rtuse 'trom. three^tuurters of a ton td ti ton 
per day. From e6inet0atft;thithaVe bcm mad^ other relnaiU'e-kiiovAi 
-to exiBt. These rems yield -priDci|»I!y grci^ Oornndniii, baviog ^feftt 
hardness and tonghnees. The immediate associates of this grsyOonm- 
dnm areMkr^rite, Bipidolite^ZoiBite, Albite and Horn blend, (the vsnety 
Aifvedsonitel.) I hsre obt^nid specimens contaisii^ all theie mitidPalB 
together. It is a noteworthy iaetthst no Touimaline hoB yet bedn fooDd 
here. Katnting throagb the center of this Chrysolite oat-orop there is a 
green Diorytio roOk composed of Sraaragdite arid Albite, forming^ nw- 
row zone. This rock beai^ a pink of ptile red Corandam of grest 
beanhr. I have also obtained a few specimens of it of a deep pal*e rtrt!^ 
color. I have also obtained some specimens of this rock that contftindd 
in addition to the red Cornndrim, a beantifnl sky-bine Kywiite. Oorrin- 
dnm has been found scattered over the whole ftrea of the ont-crop. Ao- 
tinolite, Eipidolite, Anthophyllite, Yermicnlite, Picrolite and Chalcedony 
(sparingly) exist here in addition to the other minerala mentioned. This 
locality, when I first discovered Cornndnra there, was in Macon coanty, 
bnt now lies in Clay, the connty line having been changed. | 

Crossing the mountain to the Southwest Chiysolite crops out ag^iu on 
Licklog and Shooting creeks in the Hiwaasee Talley. At Mr, Tipton's 
on Licklog, Corundnin of pink and blue colors ooenra^wrapt np in a sort 
of hydrous silicate of Alumina and Magneaia. At Mr. Dodgen's on the 
same creek a like colored CornTidiim occurs with Bipidolite. Then in 
the Shooting creek Valley it occurs on the lands of Mr. J&mes Kirby 
with Homblend and Eipidolite, and also on the lands of Amos Lcidford, 
Lncins Ledford, Samuel Hogbead, and H. M. Pdnland, associated prin- 
cipally with Ripidolite and Tournlialine. Here fhe zone crosses the 
Georgia State line, and Corundum occurs at several localities, the associ- 
ted minerals being Eipidolite, Margarite, Tourmaline and Arfvedsonite. 

In the South-eastern corner of Jackeon county upon the South side of 
the Blue Eidge, near the base of Hogback monntain, there exists a 
Chrysolite out-crop upon the lands of Capt, Thos. D. Johnston, where 
Corundum has been found. Several hundred pounds were obtained from 
some excavations made. Amongst this Gomndnm were some handsome 
specimens of red and Opalescent colors. It has a remarkable and easy 
olearage and moles very handsome cabinet specimens. The associated 
minerals are Margarite, Tourmaline and Eipidolite. Wheo I visited the 
locality several months ago the excavations were in such condition that I 
13 



,. by Google 



JL06 AFPXKDtX. 

'conld not see the vein or form any definite opinion of itB capacity or 
character. The outcrop, however, covers several acres of gronnd. 
' This discovery of Oomndnm ia not withont its value to the arts. In- 
deed, as an abranve it has no snp^or except the Diamond, and its de- 
Telopement and general introdnction as an abrasive will enlarge the de- 
mand for it. Along the zone of these Chrysolite dikes, it will, I have no 
donbt be developed in large quantity as the demand for it IncreaaeB. 
Besides this general nse for it in the arts, I have reason for believing that 
gems of Sapphire and Baby of great value will yet be foand. 

Chromitij, or chromate of Iron occnrs in the Chrysolite rocks throngh- 
ont the entire range so far as I have examined it. I have never been 
upon an out-crop of this rock which did not contain crystals of Chromite 
Imbedded in the rock. At a few localities it has been observed in con- 
siderable masses. On the mine fork of Jack's creek in Yancey county, 
Chrome ore crops ont on a Chrysolite ridge, where from the angular 
character of the blocks there are good reason to suspect that a vein exists. 
I have obtained specimens at that locality quite free from foreign matter 
and rich in Chromium. Near the town of Webster, in Jackson county, 
there also exists Chromite. Many years ago when I first examined the 
locality, there -were masoea upon the surface of from one to two hundred 
pounds weight. It was destroyed for concealment, or used in building a 
road by the county authorities, so that very little can now be seen upon 
the surface. During my last examination, however, I found a vein of it 
exposed in a guUey. This vein is enclosed by Chrysolite. From what 
I know of the large angular blocks that once lay upon the surface and the 
character of the small vein I have recently seen, I think that a valuable 
deposit of this ore exists here. At Col. Jenk's Corundum mine in Ma- 
con county, I obtained several masses of Chromite of eight or ten pounds 
weight previous to the purchase of the property by Col. J. At several 
other points I have often found small lumps of it from the size of a pea 
to that of a hen's egg. No special search, however, has been made for 
it, owing to the remoteness of the localities from railroad transportation. 
There is one other rare mineral that occurs with the Chrysolite at Web- 
ster. I allude to Genthite. This mineral contains a large per cent, of 
Nickle. It has the appearance of a hydrous silicate, and occurs in seams 
of serpentine, sometimes a quarter of an inch thick. It also occurs in a 
very porous Chalcedony. The contrast between the green Oenthite and 
the white Chalcedony makes a rock of rare beauty. There are also spec- 
imens of Bronzite at this locality. 

There are numerous granite dikes all along the range of Chrysolite 
dikes, the granite dikes, however, taking a wider range than the Chryso- 
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Hte dikes. I regard thsu granite dikes as of the same ago of the Chrys- 
olit*. They are both due, no donbt, to the same disturbing force. This 
seeim evident from the chryataliae character of the Gneiss eacloting 
them. The granite dike matter is often well deSned, and very distiDct 
from the enclosing wall rock. I observed in the Clarissa Bnckhanon 
mine, in Mitchell, — a mine operated by Capt. J. K. Irby, at the time of 
my visit in the rammer of 1873 — that the walling remained, very often 
nnbroken, when the vein matter was blasted ont. That mine, when I 
saw it, was a fine example of a dike figenre filled with a coarse granite. 
Indeed, true mica mines belong to these granite dikes. I have visited 
quite a number of workings all along the belt from Mitchell to Georgia, 
and have not yet seen a good productive mine of mica, only where the 
evidence was clear as to the dike character of the vein. Nor do these 
well defined veins invariably make prodnctive mines, for the reason that 
some fissures are filled with barren matter, while in others the law of 
cryetalization acted on a much larger scale in one than in another. It is 
worthy of special note, that where, for example, the hexagonal faces of 
the mica crystals range from one to three inches, this law as to size holds 
good in that vein. Again, when the prospector finds mica in his vein, 
having what the miners call a straight edge, which is only one face of a 
crystal of mieaj say six inches in length, though the remainder of the 
crystal may be rough and irregular, he may be pretty certain that the 
vein will yield blocks of good size, and the only remaining question with 
him is as to quantity and quality. Some dikes seem to have been filled 
,with something like equal proportions of Feldspar, Quarts and Mica, and" 
it sometimes so happens that a large per cent, of the mica in a vein has 
been very imperfectly crystalized, the plates interlocking, making a sort 
of gnarled masB, rather than regular transparent plates. These facts 
should be borne in mind by prospectera for mica mines. A good deal of 
money has been spent upon large seams of Feldspar, which occaiionally 
occur in Gneiss rock. Some times a few blocks or crystals of glass are 
obtained of respectable size from these seams. But they being a part of, 
and incorporated with, the other elements of the Gneiss, are unreliable 
and in no instance have made valuable mines. Another thing to be con- 
sidered is the lithological character of the rocks in which the dike veins 
occur. At some localities the walling is altogether Gneiss, at others one 
wall is Gneiss and the other Syenite ; and again, I have seen the walling 
a sort of Chlorite shale having Homblend in its composition. My obser- 
vations have brought to light an important &et in connection with these 
respective wallings to regular Mica veins. Wherever one of the walls 
is Hornblendic rock the Mica is more liable te be specked by Magnetite 
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(hfU) if loth iralli ar« pai<9 oi^atalme Qneiaa, and it is almost invariably 
thfl oBse that when a vain isw«U«d with tlie kind c^ahale just mentioned, 
the Hipa IB so much in^r^nated with Magnate aa to be nnfit for the 
ordinary cornmercial sses- Xb^re is another fBBtnra cf these geasite 
dilto^ wcfftb; ci note. The Feldspar in some oi them has been deoom- 
poeed and constitotes Kaolin. Whe^ the. Feldapar is in this conditioii, 
other tbiogB being fsTorfible, the Uipa is tisnall; well crjataKzed and pf 
good quality, thoiigh other veins, where the vein matter ia solid, yield 
largely of TfiicA of good size and qqali^. 

The Mitchell connty mines when I visited them in the aommerof 18T3, 
promised good resnlts. Operations were carried on apon some four 07 
five mines in the neigbborbopd of Bakersville, pertiaps the most impoi- 
tant one being the Sinkhole mine, the property of MessrH. Heap & Clap. 
The v«n at this locality ia a soft one — the Feldspar being in a decom- 
posed state. Most of the work dene npon this vein has been with the 
pick and withont blasting. The yield of mica has been large, and the 
([nality excellent- The vein is perhaps half a mile in length, and at the 
time of my visit gave no signs of diminiBhing in depth. If the water can 
be controled it is valnable property. An interesting featnre of this mine 
is the ancient work done npon it La:^ excavations have been made by 
some ancient race of people of whose history we know nothing. They 
evidently did the work for mica, because the vein does not bear any me- 
talic ore. Moreover, nothing bat fragments of mica have been foand in 
immense dump-heaps, while the vein yields an abandance of large sized 
mica. The race must have been one possessing a considerable degree of 
civilization, and certunly attached an economical valne to the mica. 
There is, however, no trace of evidence as to what nee they applied it. 
They were of the race of mound bnilders, and their ocenpanoy of the 
eonntry eonld not have been later than the days of the Toltecs. 

I have been informed that other evidence of old workings exists in 
that section. 

I cannot speak in detail of all the mines in Mitchell. That section is- 
evid^itly rich in mica. Two mines are mentioned in Yancey as profita- 
ble for working. The mine of Job. W. Glbbs on south Toe river, about 
d^t miles south-east of Enrnsville, was not fully open at the time of my 
visit The vein seemed to be large, some eight or ten feet in thicknesa, 
and in proportion to the cubic feet worked out yielded one pound of 
trimmed mica to every three and three-elevenths cubic feet of the vnn 
worked ont. I have recently been informed that Mr. Oibba is stiU ope- 
rating with profit npon the mine. 

The Bay^mine, sitnated about four miles south-east from Bnrnaville^ 
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Gaa beEOi exfenaiTe!^ worked. At ihe tiue oT my -visit, two ^ompatt^ 
-of hahds were op^rittio^ irpoti dMorettt tectiofis of tbe veht. I was In- 
Glided that tbe yield at tliat tim« was from one to bn« ted a baTC poandtf 
of trimmed mica per day to tlie tiand. Tina vein is an interettltlg one. 
The fieenre ie a zigzag np the face of the moaDtain. At leaat sndi was 
the appearance presented bj the difiereot openings and drifting* npon it. 
Koae of the works had been carried to any considerable depth. Th& 
mine baa, however, been quite a productive and remnnerative one, anrf 
first and last has yielded a large amount of good merchantable mica, I 
obtained from the rnbbieh of the mine some very feir crystals of Beryl, 
and was informed by the workmen that the owner, Mr. Gtarrett Bay, had 
ejected qnite a nomber of handsome crystals. Gohimbitedso occrtrsin 
tiua mine. My search, however, throngh^the rttbbieh was rewarded with 
Obtaining only two small drystals. 

My impressions in regard to the Bay mine were that thepropi^tot 
onght to have a deep shafi snnk npon the vein. This wonTd ^ttle the 
c^Tiestion raised in my own mind si^to whether the vein bears ^n or not. 
There are some reasons in my mind fbr suspect&g that Tin ma; possibly 
exist at that locality. Where the whole operation hfls been one of ^Hoflt^ 
tlie proprietor oonld well afford to Ktfle the question la the way sag- 
gested. 

After leaving Burnsville and following tho range South-westward, on 
reaotiing Madison the ro6ks become Ohloritic and Slaty, and in and 
through Bancombs still more so. I have not been able to find any well 
defined dike fissures filled with granitic matter in these last named rocks, 
and was not therefore, fiiTorably impressed wiUi Madison and Buncombe 
aA a district likely to prove a good Mica mining section. Nor have t 
learned that any profitable mine of (his mineral has yet been fboud in. 
either of these counties. A party did make an opening near the head of 
Swanannoa with fiattering prospects, but the last information I had &om 
liiem they had ceased operations. On reaching Haywood the rocks ^m- 
come more ciystaline and the prospects better for granite dikes. A 
mine has been opened about five miles South of Waynesville and is being 
operated by Messrs. HcCampbell & McLnng, of TenBeesee. I did not 
visit tike mine but gathered the following facts from Mr. McCampbell. 
The mine is on lands belonging to the heirs of the late Jas. B. Love of 
Haywood connty. There are two openings upon the vein which he de- 
scribed as being one hundred feet wide arid one hundred yards in length. 
It is a gr&nite vein. Hie largest siees of trimed plates of Mica obtained' 
from the mine are 9x11 inches and 6x15 inche& It ib but seldom thaC 
■pUiwoi thl»^zeareol)t&ined^ TblbffictspeiEiks wellfbrthemine. Five 
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hands ia one month prodaced five hnndred and fifty poanda of trimed, 
merehaDtable Mica. This waa over foar pounds per d&y to the hand. If 
similar reBolts can be realized the year arennd it would certfuoly make a 
handsome businees. There are other flattering* prospects in Haywood 
county. 

Fagnng into Jackson there are increasing evidences of dike fissures, and 
the general eharacter of the rocks is more &vorabIe to Mica mines. Sev- 
eral veins have been opened in the connty and a good deal of Mica taken 
ont and shipped, but I am sorry that I cannot give any definite informa- 
tioQ as to the status of operations npon the mines at present. There is, 
however, strong evidence tliat Jackson county will prove to be valuable 
aS' a mining district for mica. The range passes from Jackson into Macon 
connty. In this county granite dikes are more numerous than in any 
other county 1 have visited [excepting only Mitchell. There are several 
openings in this county. The first made and worked is a mine at the 
head of Cowee creek, now owned and operated by Mr. Erooks, a gentle- 
man from the State of liTew York. This mine has yielded a large amonnt 
of Mica of good quality and of average size. The crystalization of the 
Mica is firm and its average and color good. The proprietor is not 
operating a large force npon the mine at present, having divided his 
forces for the purpose of prospecting npon other properties. This vein, 
which is called Mica city, is evidently a fisure vein. It is located in 
Gneissy and the Qneiss at this place bears copper. Indeed, there is in 
the quartz and Feldspar that make up the Mica vein, a smaller vein of 
Pyrite which is magnetic, that bears some Copper and perhaps a little 
Nickle. In the immediate neighborhood, and on the same range, there 
ia a vein in Gneiss rock that contains Argentiferous Lead, Zinc Blend, 
Copper Pyrites and Pyrrhotite. I mention this in connection with this 
Mica vein because it renders that locality unusually interesting. 

West of Mica city and on the western side of the Tennessee river, there 
is another locality where Mr. Brooks is opening for Mica with flattering 
propects. Near the Watauga gap, and not exceeding a quarter of a mile 
fi-om the State road, is a locality known as rocky face. Here considerable 
work has been done and several hundred pounds of merchantable Mic& 
taken out. Within the last year this property changed hands and from 
some cause unknown to me has not been operated npon Since the changa 
was made. 

About one and a half miles from Franklin a mica vein haa been tested 
on the lands of Dr. B. W. Moore. The vein is located in Gneiss, and 
bears the marks of a regular dike. In power it is about six feet with 
branches. It is Feldspar with a central qnartz vein. The Mica nsnally 
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lies in the Feldspar near — often along eide of the quartz. I saw one 
erystal, usually called block, which weighed upwards Of eighty pounds. ' 
The glass obtained at this mine is of excellent quality. It promises to 
1)0 a prodnctive and valuable vein. 

"West of Franklin, twelve or fifteen miles, there are flattering prospects. 
Large maeeee of Mica are seen at the surface of a vein traversing Gneiss 
rock. There are in the county many other localities that promise fa- 
vorably, but which have not yet attracted prospecters. 

The constantly iDcreasing demand for Mica must lead to a more regu- 
lar and systematic method of mining for it. This industry is destined to - 
become more general and remunerative in the counties west of the Bine • 
Eidge. 

In discussing the question of copper, I mnst pass over the same zone, 
in which Corundum and Mica are found. The peculiar character of. 
Gneiss, already described as abounding in rose colored garnets constitutes 
the copper bearing zone with a single exception, which will be pointed . 
out. I have not explored Mitchell county for copper. It may be, how- 
ever, that it exists in that county. When there last Summer, I passed 
over a remarkably heavy Trap dike. A few miles from Bakersville, on 
the road to Jaek's-creeb, I first saw it and traveled upon it for several 
miles. I was told by the gentleman, with me, that it constituted the prin- . 
cipal rock on the Pumpkin-patch mountain, and -extended for several 
miles north-eastwards. I traveled upon it for several miles south-east- 
ward. I did not see the rock formation on the northwest side of it. It 
may be that approximating it on the north side copper or m^netic iron 
will be found. I am not sufficiently femiliar with the geology of Madi- 
son to say whether there are favorable prospects for copper in that county 
or not. I once visited a locality, near the head of " Big Ivey," which 
presented some favorable out-cropping for copper. I am not, however, 
certain as to whether the locality is in Madison or Bnpcombe. I know 
of a point only a few miles from Asheville, on whose lands I am unable 
to say, where there is an ont-crop deserving of exploration for copper. 
The belt passes into Haywood county, at the head of North Hominy. 
Here on lands, which at the time of my visit, iu 1860, belonged to Qeo, 
Hall, there is an out-crop that is in every way flattering for copper. Borne 
parties did considerable work upon the property, but were misled by an 
itinerant mining engineer from the !Nortb. The gossan is of excellent 
quality, the vein at the surface large and the walling favorable for a cop- 
per mine. The zone passes down North Hominy to Hall's mills with 
several attractive out-crops between George Hall's and the mill. Eight 
or ten miles southwestward there are ont-cropa again in the MasBey cove 
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and on tiieiLittla moantaiQ, IQ' the direction, of WayDesvUle. At tlieee 
lo<<«liH«m everything. aoem» fevonble for eofpfft- 

At. tins point I mast leare thia zone to disooea a copper locaUtjc in'H^y- 
wood oonntj in an eotirelj different geolc^. It is on-WilkiD'»<]red^ 
twenty>five or bix milea from WayneBTiUe and down the Pigeon riror 
tovards the Tennesaee ' State line. It ia lithologieall^ identical vith 
Soc^town, and ia in the same geological horizon. When I yieited &ie 
locality in 1860 a considerable amount of work had- been dpne by Heeura. 
HiH & McCniken. They first sqbIe a ehaft upon the creet of thehill and 
fionad some pockets of Uack coj^r. They Aen ahaodoned - the shaft 
and dr&ve in » tnnnel from the aide of the hill. Thia tunnel penetrated 
Ihe vein into which they cut some twelve or fifteen feet without reaehii^ 
the <^>poBite wall. The vein is almost solid Arsenieal Pyrita, preciiiQly 
snekaaconatitntea the veins at Dacktown. I snppoeed, witboot utaly- 
siBj-thatthe vun matter owitained abont the same per cent «f copper 
that the same material does at Bocktown at the. bottom of the blaek cop- 
per^ At lead: the copper Pyrites distribntfd throngh it appears to.be 
abont ^e same. I was assarcd that the ont-cropa of gossiui extend for 
£)Dr miles North-eastward, and generally as bold as at the locality under 
consideration. This ie the only point onteide of PacktownfTherOlhave 
seen Dncktown.dnplicated. This looali^ deserves epeeial expIoratiMi;' 
and needs only capital and enterprize to make it a valuable copper mining, 
diatriet. 

After passing Waynesville the copper belt widens out, the zone wo 
have been following, passing into tTackson county at the head of Scott's 
creek. There are several out-crops between thia point and the "Way- 
chntta mina Some of these localities have been tested hj Messrs. Oram 
& Davies who are the owners of sixteen thousand acres of land em- 
biacing these out-crops. The tests made, developed copper, and I have 
been informed by reliable gentlemen thatthe veins are of good size, and 
the ore, (Ohalcopyrite,) of escellent quality. 

On the head waters of South Bichland, a zone eits in, in which there 
are out-crops of GoBsan. When I examined this section in I860, 1' was 
ranch pleased with the proepects for Copper. Some work had then be^ 
done on the top of the Caney Fork laid, a mountain dividing the w^tefl 
of Pigeon and Tuckasegee. The prospecter had out a large quartz vein 
whioh showed handsome copper ore. Along the spitrs of the mountaib 
<«i the Pigeon or Kichlaud side, I saw two floe Gossan oat-cropB, Sottth- 
westward from this point, on the waters of Oaney Fork, there are lai^ 
exposures of Goasan in Gnnstoeker Cave. The zone passes down Omey 
Fork, and crossing the Tuckasegee river, runs into ttw^GullowbeeLjnoao- 
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ttiOi In titls-Jiioa&teiQ iaiOae OiUIowhaft liliiM. £ vintod mi eK&miiMf 
tbe.gponntU'atthJsmuiaTia.lSOOi Baviug Ibst- \hauataaot ARfemni' 
ioatioD, I miut reljr npoa IQ5' momarj: &Ttiio>&etdTtMaBrUdaedixmag- 
tbat «xftmitutti<»ii H7 TOoolleotiQn- is- that Ae •ma^opeaii'li^- MatarB. 
Oram &■ Daylaa ia Aboofc fli£ feeC in tiiickneas; The ore is: a rieh 
7«Uowoapper; (Chaleopjudte.). Gapb Orun repottadto me as tfie average' 
per^oeottHn: of' mettljojooppeitfiDinis^baxof or&Beot to-a copper famaoe, 
tWeoty'Wrett perosnt^ t fctfmed tbo opmioa when upon the geonniMy 
Haii tiheta^.»»it»twp parallel TeiBBibavdag cross fissures, ]nakii]g:a perfect 
nstvor^ of- Toins. Thiaia Talaabls' property, and only needs capital, ea- 
terpdscraQd^themesuof'traDBportstaon to-establUhiAt; that point, a vU- 
vaUAoi wSaxing iddastt> rnrtheo soalh-wesd^rard' is 1^ Wolf creelc ntin^ 
aTpjrapBr<7 Xdid not visit afler ai copper vein wasiOpeiied nponiL I tsw 
BW^«s.<tf 'ore< team it, however, tW madetft good riiowing of ya&tmi 
copper. This rangs passes soath-vestwwd: hito 'Haton oonbty oQ^ths 
watera of Dlh^qr aod'Baoh croak. I-mkhd retanl to Jackson. Theinti^ 
or zone: from the bead ^.Scottis'credc puaes ikmg themqi;eo£th» 
dimblfi'top moantati], showing tho' oit-orops already alluded* to. On' 
reaelubg. WaydinUa, mere areBever^.ontTcropshothnorth-eastand'BO&th- 
WMt of- the name. IhlSQO the W^ahatta mineehowed'haodsoaieBtieo- 
mesarof gram Holachite, copper Pyrites and ocoaEdooall; somernatiw 
CTopper. I have not been npon the grounds since that date snj} am nn- 
adviaed as to the present condition of the mine. Shell ridge, Back 
knob and Eoinbnokle may all be incladed in thia belt. Back knob irad> 
SieU ridge I raunined before any work was done npon. either. They 
have proved to be good copper localities. The Kornbnckle I never 
visited, bnt'it has good repntaUm fbr:it»(nitK;rop of Glossan. 

^orth-WQSt of the shell rii^is the old Savannah mine. At diisptdut' 
1&S firA diacorery of copper was made'in Jaekson. Here is a good vein 
aareral feet in thiokneisof yeUow copp«r. This property ia on a trana- 
TeUQMCtioD ofroeks. The Ghieisa andiSyenite strike off to the nortfa- 
WQBt, and ahootihalfa mile from the old-Savutnah is the new Bavannah, 
whiohrfaifl baan' open^ since die doee df ' the war. Meisrs>. Hlgdonandi 
BuckbanoQ, theownoTB of the property,' drove in a> tanncl : and cot the^ 
VBiQSt twenty-five.or thirty fiset in depth ^mt^deismfaoe. Atithispoint' 
idithe vain there is a mixtnr? of' gossan, blaek capper, gangstone and yal* 
low copper. Good specimens cannot now be obtained, owing to thefiict' 
tjnt the Pyretonsimatter of the vein, nnseiits exposoreto the atmosphere, 
iaJn a state of fecmentatton. 'Bue vein,ihon>raver, is ^pareatly alls^ 
OQa,\iwbg,&om; ei^ai to twelvejfeBt-.inithifiknesa. The outcrop codtinnaB 
fiirBqnuter:of a-milB,'noi:tlMraBt«ard,.8n3 alao'diowe Boatii>eaatvrad'oa' 
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the landB of MeMra. Oram A: Dftris. This zone passes north-westward, 
oroesing the coDOty hue in Be^s gap, and shows copper at' the Comer 
rock on the head of Oowee creek, in Hacon conn^. 

The Buck knob zone' ^ows in Macon at the Corhin knob, where acme 
copper has been recently obtained. The belt here ie broad. On Teesen 
tee and Middle creek, in the Bontbnn part of Macon, there is allege oat* 
crop of gossan. On Middle creek, near Cabe's mill, two openings were 
made he&re 1860, and a large yein cat, hot in this instance, as well as all 
others in this whole copper diatriot, so soon as the prospectors reached 
the upper part of a vein, they ceased to prosecnte the work further. 
When these works were open, I obtained excellent yellow copper ores. 
The ont-crops extend for the distance of one and a half miles. The piin- 
dpal part of the view belongs to a Cincinnati Company. The Company 
propose at an early day to erect a furnace for the rednctioo of these ores. 
This is no donbt valnable property. 

- Again, there is a locality on Cortoogajay creek, fonr^ miles soiith-west 
from Franklin. This is known as the Fatton property, and now belongs 
to the Cinoinnatti Company. The vein is in Syenite. It is several feet 
in thickness, and at the time it was opened^ produced very handsome 
Chalcopyrite. South-westward, at the base of the Nanteyalee mountain, 
there is another locality known as the Waldrope property, where copper 
occurs, w)th a fair prospect of a valuable mine. 

The whole bolt crosses the Nanteyalee mountain and into the south- 
east corner of Clay county. The section is very mountainous and I have 
not explored it. The zone, however, shows on the west of the mountains, 
in Towns county, Georgia, where there are valnable copper properties. 
In passing over the belt I have only referred to such localities as are 
known to produce copper. There are quite a nnmber of localities wh^re 
I have no doubt valnable deposites of copper exist. A noteworthy fact 
which I have learned is, that the ores on this entire zone in North Caro- 
lina are remarkably free from Arsenical impurities. This will certainly 
add to their value when the time comes for their manipulation in the 
furnace. The hopes of out people have been so often blasted as to the 
prospect of railway transportation, that the works at all the copper local- 
ities are in a state of dilapidation and it is very rare when a man can be 
found who will take the trouble to furnish a dozen pounds of ore as 
samples. 

Magnetic iron exists at numerous points in the coanties west of the 
Blue Bidge. Lithologically considered, it is not confined to one class of 
rocks, but has a wide range in its distribution. My explorations in refer-, 
ence to it have been limited. I have, however, gathered some &ctB that 
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lead me to believe that valuable deposits of it exist at several points. 
The first range to be noticed in the order I propose to myself is the 
Spring creek raog«. I have not vteited the Spring creek section, 
but have seen Bamples of Magnetite from three or four localities 
that were highly magnetic. Some parties were, a year ago, pro- 
specting near the head of Spring Greek, but I have not heard the 
result I am also unacquainted with the geological relations of the ore 
in that section, but have no doubt it is in or at least in close proximity to 
the quartzite belt that crosses the French Broad river at the Warm 
Springs. The general strike of this range is in the direction of the head 
of Spring creek. A few months ago I visited a locality at the head of 
Fine's creek, not exceeding a half mile from the bead of Spring creek. 
On the western, or Fine's creak side of the mountain, I found Magnetite 
drifted from toward the crest of the mountain. The specimens picked 
np were quite angular, and bearing other marks of having been detached 
from a vein. I also found fragments of Trap rock with the ore. Passing 
down Fine's creek some two miles, and crossing a spur of the mountain 
to another fork of the creek, I crossed a large Trap dike where I found 
some fragments of Magnetic ore. There I learned that at the head of 
that fork of the creek towards the head of Spring creek there was a fine 
show of the Magnetite upon the surface. I did not visit this point, the 
day having been nearly spent, I hastened on to obtain lodgings. In pass- 
ing down the creek, the windings of the road crossed the Trap dike at 
several places. I then visited the locality at Mr. Hardy Nolen's. There 
I obtained specimens of magnetic ore, apparently very pure and strongly 
magnetic. Trap boulders are scattered over the hill where the ore is ob- 
tained. I think that judicious excavations will be verylikelyto develope 
a vein of ore at that point. 

The Magnetite of Fine's creek evidently has an intimate relation to 
the Trap dike. Ko evidence, however sufiiciently strong, has been 
brought to light to determine whether the iron occurs in tbo Trap or in 
a soft friable slate, somewhat Chloritish, that exists on the same hill. The 
most reasonable supposition is, that the ore forms a vein in the slate in 
immediate proximity to the Trap. I was informed at Mr. Nolen's tiiat 
the dike appears further on and on the west side of Pigeon river, but I 
did not pursue my explorations further than Mr. Nolen's. 

The second zone passes trough Madison a few miles south of Mar- 
shall, crossing the French Broad river a short distance above the month 
of Ivy. About three miles up Ivy, from its mouth, there occurs Magne- 
tite on the lands of Mr. Joseph EUer. The prospects are fiattering for a 
UrgB vein at this locality. An excavation, a few feet deep, has been 
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mftdb DfloB tlie hill nde, and a vien, aOme Cvo or three feet it) tbiekobn^ 
cot. iffigber np the- hill I otweiVed amoot-itFo^'of weriadicatuig&'madl 
larger vein; and from the manber in Trhieh the oi<e is diitribdted over die' 
Bttrfatei I have but Itttla' doubt that' it e^tsin latgS' qpantity. ItisEi* 
Torabl; located for practical operations. The veini are on a' ste^ ridge' 
at considerable der^ion above water. At a ebort diatsnce Ivj creek 
famiabes nmple 4ater pOwer for driving. machiDery, and the snrronndiag. 
oonntiy for several Ailea abonnda in: unbroken forests, capable of fomiah- 
ing fbel for a nnmbier of jWrs to come. The Magnetite at this locsUtj 
ie associated with a Fyroxebe like mineral, perhaps, the variety Sahlite. 
The cotintry rock is principally Gneiae. I did not explbre this range 
in either direction of the strike from Mr. Eller'a, and am anibform^d as 
to other ontorops. 

Thethird ifooe in which Magnetic Iron ocenrs is in the copper ttnd 
Qlomndiim belt. In this xone the ICagnetate oconrs in Syenite and' 
Gneiss, and in some iaeUraces wiSi Uhlorite at Ohryeolite localities. On 
Etijay creek in Macon conaty aboDt eight miles Soatheabtofi Frukliaon 
the lands of Meesrs. Ward and' Moses. A vela is in &q^b6, and at the: 
snr&ce has a power, apparently, of seven or eight feet The ore is mixed 
with qaartz, bnt there is a strong probability tbid atsome d^pth the rein: 
will produce ore cOmparativdy free from foreign matter. This s'nppoa- 
tion ie supported by the fact that in the satne nei^'borhood, on the linda- 
of U^. David Moses, a shaft was sunk about twenty feet deep in search, 
of a copper vein, At the enrface Magnetite and yellow copper wem- 
spareely distributed through a zone of Gneiss some eight or ten feefe 
thick. At a depth of twenty foet the Gneissoid mattsr was in a^ good 
degree absent, and Magnetite with a small amount of copper had takea. 
its place. This is likely to form a valuable vein. Foar milM from 
Franklin in a Southeast direction there exists Speenlar Iron on die lands 
of Cren'l Thos. M. Angel. No excavation has been made atrthis locali^. 
I have observed masses of ore scattered over the surface woghing fnsxa. 
one to seventy or eighty pounds. The ore Has not been abalized, bnt. 
seems to be very pure. The Iron here ocenrs with Gneiss. One mite 
ftom this locality, there oeeors Magnetic Iron on the lands of Mr. Wm. 
Waehburu. The ore has been found in red earth, in masses weighing 
from one ounce to tWenty pounds. The masses are angalar and bear 
marks of having been detached from a vein. The rocks here are Sye- 
nite — a lat^ out-crop. Some 6f the ore obtained at a depth of, perhaps 
two feet, has a, soft slaty Chlorite attached to it. This fact jdstifies me' 
in deterininiug that the vein is located in Chlorite date. The ore at thiv 
place is solid and highly magnetic. 
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Tabntg ttio Speonlar-aod Magnetic ona togatber they ptomiBe « Tilla- 
ble looa^tjr 'for an iron industrj. Thsro ia a Boperior Ttralier power oa 
Sugar Town Tircr vithia ft mile of Uieee ores, and t^e.cooiitry paatiga- 
008 ii'beaivily timb|E|red. 

'Near the baae of the Nantayalee monntaia at the head of Cortoogajay 
creek, there is another locality of Magnetic iron on the lauds of Mr. W. 
C. Kiaeey. The ^ore here is fonnd with Syenite. No veavatioQ has 
been made upon these gronnds, bnt the qaantity of ore distriboted over 
the Bnrfaco indicate a vein of iah- dimensions. Should the ore be de* 
veloped At this locality in sufficieot quantity to justify the erection of a 
fhmace, everything else is favorable for maaofactnring purposes. There 
ie a splendid water power within one mile of the ore, and ^e forests ara 
ample for coaling grounds. Here the zone passes across the Nanteyalee 
mountain into the south-eastern corner of Clay county-~a section I have 
not explored. 

There are many points along the whole Blue Bidge range, on the 
Western slope, where I have observed fragments of Magnetic ore, some 
of them worthy of careful investigation. There is a probability that nu- 
merous veins of this valuable ore may be found at points other than those 
mentioned. 

Plumbago exists along the entire range embracing the Corundum, 
Copper and Magnetic zones, from Mitchell to Clay. I have occasionally 
observed fragments the size of a hen's egg of superior qnality. I have 
not, however, made any special explorations in reference to it. There 
are strong reasons for believing that valuable deposits of it may be found 
in t^ese ranges. 

I ought, perhaps, to have noticed while describing the minerals belong- 
ing to the Talley river iwne, to have mentioned a bed of black slates on 
the lands of the late N. S. Jarrett, which are quite fissile, and would, in 
the hands of ekUlfnl workmen, make good roofing tiles. 

There is a second Geld belt which passes from Union county, Georgia, 
into Clay, crossing Brass Town creek, near the State line. This zone 
lies on the sonth of the Yalley river zone, the gold occurring neu" the 
contact of the Taconic series wtth the Metamorphic rocks proper. On 
Onmlog creek, just on the Georgia side of the line, qoartis veins occur in 
Gneiss and Mica slate on the sonth side of the creek, that are rich in 
gold, while on the opposite side of the creek I have observed 
Gold in Talco micacious slate without any quartz gang. In this order 
the zone crosses the State line. On the lands of the Messrs. Brown, lb. 
Loyed, Ooh Flatt, Ben]'amin Brown and John C. Moore, qnartz v^i 
occur. From some of these I have seen very rich gold ones. Upon the 
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property of Kr. John C. Moore, whioli lies adjoiniag the Georgia line, 
works were carried on previous to the commencement of the late war. 
A. Btamp mill was erected and some eight or ten thoafaad' penny weights 
of Gold obtained. The yield to the ton of ore was good, bat the break- 
ing ont of the war caused a eospension of operations, and the parties 
scattered and never retnmed. 

This zone passes in the direction of Fort Hembree, and crossing Hi- 
WBSsce river, follows np the valley of Tesqnittee. Near the head of this 
creek there exists Gold on the lands of the late Capt. W. B. Tidwell, 
Capt. W. P. Moore and Mr. Shearer. Some of the ores obtained from 
this locality I fonnd rich in gold. There ie bnt little gold on any of these 
ranges upon the eastern side of the Nanteyftlee monntains. I know of 
hnt two points where attempts have been made to mine for it. One of 
these is on the range just under consideration. It ie on the waters of 
Briar Town creek, on the eastern side of the Nanteyalee river. It has 
been said that the quartz at this locality yield a fair per cent, of gold. I 
have not, however, examined the ore myself, and cannot vouch for the 
truth of the statement. The other locality referred to is in Macon county, 
about twelve miles in a aontbcasterly direction from Franklin, on the 
waters of Sugar Town river. Many years ago an'operation was carried 
on upon this property and fair wages was realized. Mr. Silas McDowell, 
the owner of the property, has informed me that the gold obtained was 
very pure. Ho states that he had at one time regular octohfcdral crystals 
of the metal. This as a gold mine ia isolated, having no connection with 
any system of Gold bearing rocks. 

In the Southeastern corner of Macon county in Whitner's Valley and 
the Horse Cove mining has been done for gold to a considerable extent. 
The gold along this zone has been obtained from branch and creek de- 
posits. It is not known that veins exists there. Indeed, no systematic 
search has been made for them. There is apparently a system of trough 
like vallies or gulches lying immediately along the Southern base of the 
main ridge, and between it and Buzzard mountain in which these mines 
exist. In 185C I observed at one point in these vallies a narrow zone of 
Taico Micacious slates which led ras to the conclusion that snch a zone 
once existed filling up these narrow gorges or vallies, and by abrazive 
forces had been carried away, leaving the gold in gravel beds. 

This zone continues North-eaatward through Caaher'e Valley and along 
the Southern base of Hogback mountain which is a section of the main 
ridge. In the Toxaway, Georgetown and White Water vallies mining 
has been done similar to that in Horse cove. At one point in Hogback, 
I have been informed by old miners, that there is a spring breaking ont 
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of the rocks which pfodaced daily deposite of gtJd. Tery rich deposits 
of gold were strnck in the ' ravines' jtffit below the spring which were 
'forked ap to the epring head. It was -foand l&at the sands which daily 
aocnmulated jnst 1>elow the spring were rich in gold. Taking the hint 
the miners excavated s small basin in the rock over which the spring wa- 
ters ran ont. By panning ont this basin every morning they would 
obtain from one to tbreo penny weights of gold. Their eagerness, how- 
ever, to get at the sources of the gold led them to put a blast into the 
rock thinking they would immediately develop a vein. The blast no 
doubt fissured the rock and the result was the gold ceased to fiow oat 
with the water. This is a striking exemplification of the old adage of 
killing the goose that laid the egg. The facts here stated I learned from 
Col. Henry Piatt who operated at this spring, a gentleman every way 
worthy of a character for truthfulness. 

The zone passes from this point through the Blue Ridge into Transyl- 
vania county and down Boilston creek, where some gold has been found. 

Much remains to be done in a proper exploration of the gold-bearing 
districts in the trana-montain counties of the State. The probabilities 
are that mines may be found like that at Gumlog mine, in Union county, 
Georgia, which, besides the gold, yield ziuc blend and argentiferous Ga- 
lena. The question is worthy, at least, of careful and patient investigation. 

In closing this report I deem it eminently proper to remark that the 
State's resources and her projected system of railways are germain sub- 
jects, and that the one cannot be snccessfully prosecuted to the neglect of 
the other. The system adopted years ago for the construction of State 
railways was admirably adapted to the development of her mineral and 
other resoorces. Its completion would now add more to her material 
wealth than all other things combined. In the development of her min- 
eral, agricnltnral and physical resources west of the Blue Kidge, and their 
transportation by rail would materially enhance the value of the State 
stocks in her present road. The development and operation of mines in 
the west would greatly increase the value of her real estate and propor- 
tionately enrich the State. A careful review of all the facts stated in this 
report will show an immense field for freights which up to the present 
time has been undeveloped and useless to individual nitizens, to the State, 
and to her railroads. For example, her iron, marble, agalmatolite, burr- 
atone, roofing slates, copper, corundum, chromium, etc.; and add her 
furniture timbers, timbers for the manufacture of wheel carriages and 
ship building, locust, lynn, poplar, «&c., and there is no district of equal 
size in the States of this Union that can furnish so large an amount of 
heavy freights. 
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It is:pti(9ev to nmuk iflnu^ that tbd ^^bmbjqb oftbe tUnbsn, the ^' 
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